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: Abstract CTT ere out 


oe ‘This study was eoniuetes as” part of a larger project. eanried out bathe j 
; _ -$chool of Architecture, Research Office. at Syracuse University, arid was. . 
Sponsored by the U.S. Department of Housing and. Urban Development. The . 
purpose of the project was to revise:and augment the ANSI (American ‘ 
» National Standards Institute) Standard, A117.1 (1961, R®1971), Specifi- 
oe cdtions for Making Buildings and Facilities Access ible to, and pabie by: 


- *. The Physica y Handic pped. - bee . . ae 


The object t ve of’ this’ portion. of ‘the pares was to determine gnathen the . 
usabtlity of. buildings for people: with. severe . visual impairments co Id. 
be enhanced through design. Since no empirical: research has-been docu-. 
. mented previously on mobility. of blind and partially s igitted individuals: 
in buildings, this research included problem* ees as well as.’a, 
j search for recommended prob lem Solutions. an! | 


< Te 


. A combination of field research, expert brainstonmta she Jaboratory. 
.'+ » testing was‘used in-the study. There were threé research, phases.. Con-: 
'.-€lusions drawn from. this research led to: the formulation of severa] 

‘ necommen dations for design criteria. 


v 


The report is presented in eight ee the first two sections deal a ee 
with background and offer a summary description of the study and the - 

' methods. . I Sections Three, Five and’Six, the three phases of. testing 

-y are covered, with discussions of'the research methods :and preséntation, 

of data. . Section Four deals with the -des ign workshop ‘held after Phase | 
qs and: conc lustons, des ign recommendations and\sugges tions. for further . 

. research are pyesented in Sections Seven and Ejght. 4 
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people are visual] - impaired? 


* . HOw man . ge 7 
, « °."* According tb.a 1972 estimate published by the American Foundation -for: . eae 
ro... ‘the Blind, approximately 6.4 million persons have some kind of visual. -- 
_.- ° itipairment--that 1's, ‘some-trouble seeing, even with corrective lenses °°. - 

(American Foundation for the Blind, Inc., 1975, p:5, Note 1). Of these =~. 
ao about 1.7 million have severe impairments (Murphy, 1975, p 2). This~° =. * 
_# 7 | means, that they are either legally blind (see Glossary) gr’ function. as- 27 r 
‘, *> if they. were, even though their vigitn is such that they cannot bes 4% 
oo .4 . % Classified as legally blind. Approximately 450, 000 persons’ ate consid. ae OR as 
* gred’ to be “legally blind (Murphy, 1975, p-2).- a ri a ee 
“About. four percent of those with severe visual impairments arevunder' 25» °° a 

and eight percent are betwéerl’a5 and 44. Data also show that ‘about 65. ° a 

ET sey ~ percent of those with severe’visual impairments, are over. 6g years of ages’. 

— . £22 percent between 65 and 74; 43. percent over 75). -The incidence of a 
v oe 1+ Blindness increases with age, which carries with it’a higher rate of oe ee 

we Mee blindness: due. to age-related i] Inesses (Murphy,: 1975, p.2); «The per- sg ae 
| ~ centage :of blind individuals in the; over-65 eategory can be expectéd the, \ : 
. increase, therefore,.as our life‘expectancy gets longer and. our elderly » | 
* population increases* =. «. a ae ee: oe X 2 eg 
Only about, 20,000 persons, or 1.2 percent of those with severe visual i 
impairments are in th® labor force: Approximately three *pércent: of. those Sgt. 

~with severe impairments. are: of ‘pre-school ‘age: - 1/3 are. too ‘young, to. be’ = 
: . * ina dearning institution, while 2/3 attend a’school (this includes anos: ior ge * 
~~.  . . , * estimated 3,000 college stydents)*(American Foufldatjon-for the Blind...) 20,240). 

ot Ine., 1975, °p 6) et as ae 
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? The Mobility of the Visually Impaired: WR ie hg Pigg, De TE eee ~~ 8 @ 
‘ the waders of those Bersons with .Severe visual, impairments achieve «0° 
. _. Some level of independence in-traveting.: How high a level ‘depends on OF ee 
number of physical, psychologica? or. social factor's. which dre: ynique ‘to 
each individual. Some of the'more important, variables affectirig, mobility’ oe 
; , are; the cause, nature and-extent of visual. impairment; whether the im: .. Pree 
_ “  -pairmerft is congenital or adventitious;. ‘whether there are other disa- Tn Mae 
7 _': bilities or nots the person's.age, health, lifé experience.and level of | fe gee a 
r ' “concept: development;. how highly the person‘is motivated ‘to move out of =. Sy 
"+ their home; ‘immediate or. long range goals; the amount’ of: encouragement, ° Ce ee 
** . support, and acceptance received from the family, frtends and: the: general |" fe. 
».° public; the quality of the rehabilitation experience; whether er not: © wer a, 

—. °° \ orientation and*mobility training was ¢taken.and to what ‘extent? ahd last,‘'3%. ° 4. 
cn "- but not. least, the quality of the environment in which thé*individyal . 7.8 °° og. 
— 4 functions: (i.e: to what degree” is .jt.a barrier-free, environment) , ws ae 
a * Previous Research © | -\<% fo Ce Fe ee ee ee 


; 3 ee ee ee ee ce eee 
"Previous: empirical research. regatdtng orientation aid mobility,of visually .°- 
./, «impairey ndividuals can be. categorized into: four generai areas, First, - at. Pe 


ac: j : ‘ Ste ey a “yy “ . ? aa ‘ er aa te im Ao oa a a a oa, 

> a . é r) : : bots i, ei ca ar : me a RG oe 
ERG. 3, oe 8 Se ee ee aa 

. 4 : “ . . 2,3 : diet : ails " 


Oe ie 2 ue ee Oe pe Ne Pe Pg RE eae Oe. OS 
“#£ ere is refearch on theory, techniques and training, exemplified by the ~ ‘ 
.¥ work conducted by J. Alfrétt Leonard and the University of Nottingham Blind ° 
.. Mobility, Research Unit, (Leonard, 1972). Studies’ jn. this:area deal pri- .-  ° 
_ marily with assessments of the state of thegart, analyses of orientation » 
*. and mobility concepts, -and modification. of old concepts or the deveiop-. 
- ment of new.ones to improve instruction and raise the level of .blitd 
“mobility.” og go OB i ee 


° 4 
— 


Next isthe research dasigned to develop auditory or tactual aids: to im-° 
_ -prove-oriéntation and mobility. . Auditor maps. or verbal. description of 
~ environments haye been. investigated by Blasch, Walsh and.Davidson (1973), -. 
.. ¢ ~-and Leohard and Newnan (1970); Kidwell and Greer (1972 and 1973) did : 
. « extenSive*research and déveloped a tactuaT map of the Massachusetts: a 
“s. . Institute. of Technology. eampus .in Boston; arid James and Swain (1975). dro- » at 
duced a tactile map of ‘Nottingham City Centre in EngJand to aid the.blind ~ . 
in- learning bus routes. §. |. ee pee oo 
a : : 


bad e 
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yin-addition, Leonard and Newman (19704 cofidugted a study comparing results. 
.«  -obtajned from the use of thrae types of mobility aids: the audio map, - =* 
“. .. 7 the tactual map and’ the di’sk{2 In all, of the above studies, it.was found 
: that with extensive training, auditory and tactual aids could improve, 3 
. orientation and ability: but that furthér research in this field waft — . 
«necessary te refine the,aids so that ‘they could be used.with a mm Amum (. : 
amount of training, ... 7. ° -. 4 oa _ J . 


* ee ° A. third general group of studies déals primarily with tHe researc! and 
 F developtnt of.sensory aids for the bdind, such as the laser cane, soni 
_ glasses and atHer mechanical devices (Leonard and Newnan, 1970 and Kay; ” 


(1974) 2 Ob a ee ~ 
: s ~ 


a ae oe — . a ‘ - a 
The final category of résearch regarding orientation: and mobility of’ the 
"s,  visually impaired is that. aimed at improving environmenta] design to 2 
- enhange usability. ? Nugent (1960) included.a variety of design criteria. »°-— 
in the’ ANSI A117.1 (1961, R 1971) Standard that he developed; Braf (1974) 4 
ae produced. a monograph -fllustrating the “types of environmental ‘problems . . ° 
ale. soos. the visually fmpajred traveler ncounters;. and McGlinchey and Mitala 
~ ty .. (1975) proposed a plan tg modify a hospital ward in an institution 
- x serving blind individuals, ‘ °° 5.0 2 4 
° ~ The Focus -of the Present Study ~ - . 
‘ > 7 be 304 v4 ; ’ . ; 
a _ Undoubtedly, the area that has seen the smallest amount of empirical 
» _- tesedrch.has: been environmental ,design to enhance usability by visually: _ 
impaired travelers. Therefore,:when the Architectural Research Office 
ne at Syracuse University was’charged with proposing revisions to the ANSI 
og Alt7.1 Standard’ in 1974, an extensive investigation inte-architectural -.. 
_« barriers to blind people was planned, “ al _* - 
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“ys - ° The focus 6f this study was to: +1) imwestigate the types of orientadséh - " 
a. - and mobility problems*visually “impaired. indivjduaits have: in architectural. ° 
4 | Settings and 2) propose and test design solutions to help alleviate -‘». i. 
, these deaths is hoped that the design recomendations based on, Pe 
‘ $ the resilts.and conclusions of this research,will be-incorporated into - © « 
g + the revised ANSI AlI7.1-Standard. Li eee the ae wane me a 
“ERIC. = eo ne oe es. ee ae A ee ‘ 
co : . ae . 7 es, 
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one Ne y ae — ‘sy .° . , ° ‘ rs oo 7 a wo . e : , - 
oe . ee hy = - oe oe og _ a so a a | 
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Se Te SS The participants for the ata ta selected from.4 roster of: present... : 
oo wae ™. and former’ clients of orientation and mobility specialists at The : 
oe ey Lighthouse of -Onondaga County and the Syracuse, Of ficé,of the Commission 


eo, boy te” for the Visually ‘Handicapped. The Lighthouse.o® Commission contacted © a 
cess “Ts + each person first: €0:ascettain interest in the projéct. “Individuals” ° ~~, 
— " were chosen on the basis of two criteria: fresch vas adjudged mentally . 
: and emotionally able to participate and 2) ddch had shown independence. . * 

. in'mobility, at least in their home environment. We also attempted to | 
* ook 3 construct a grolip cohtaining persoffs with ‘a wide range of sight dis- - * 

- @ . “abilities... a - zi 
. . _ Phase is eR a - . : toe B® = 


J. 4 > Twenty-eight individuals participa ted “in the first phase of the study. x. 
a 4 _ Each person first completed a background interview. This interview a 
he . -—--—assessed attitudes of risk taking and self-esteem and identified specific - - 
« .disability. pee re Lo * 7 
: . ‘ . ce : d : cn _ ; ee a : 
- . Nex®f using recdkded ee walked a route in a’building on «6 «+ 7 
"; the Syracuse University campus. /“The route was chosen because it | | 


= “presents many. types of orientation’ cues. . As*they walked the route, yt 
% - , +  @ach-was timed and observed using a standardized Checklist to note ~ os 
, “. ° , difficulties. a rn © -. 7 wy Se 
-_ 2. After‘the walk, each %erson was’ debriefed. In this session they made ° 7 
ct a map of the route, and a post-walk questionnaire was completed. This . ‘ 
 « session was designed to ascertain cognition of the route, identify “3% 
~ orientation and mobility problems -and identify methods used to negotiate ‘° i? 
i the route. - og ee, = oa * £8 4 © A . 
ne Design Workshop “ == > 8 gy 
ae oe FoTlawing-thg completion of the field research, the data were analyzed : P 
: " -\to. identify. the major difficulties with thetroute “and the features that . 


..&ided mobility. ~A design workshop was ‘held. to ascertain the areas ON 
. requiring: further ,research and to brainstorm possibte solutions to mobility - 
Problems. 8 eg a 
+ Discussions’ revolved around three design issues identified-after re- 4 
Viewing the Phase 1 results and that were felt ‘to.be within the realm, 
_ ° Of design standards: 1) ‘warnings of. imminent .danger,. 2) doors in pub- . 
_ Vie butidingg.and 3) standardized direction: finding cues. «In addition, 
ae & 28 the target population, for*whem. the design standards were .being developed, 
Gt e ere ee rene eda 


aaa i - 3 - v. ee es : @ . : ‘ e aa a be , 
w+ Otherissues raised, but not specifically covered during the workshop, 
eo po > "were the elimination of confusing, Irregularly. shaped, areas in public |. aw 


MO e. 


ft buildings and the reduction of unnecessary level changes. - 


v . ot - we ae 4 4 * | 


° 


~ “Folfowing the Phase 1 workshop, it. was. concluded ‘that’ one ‘of: the major. ° 
areas requiring further investigation dealt with warnings. of imfrinents.. 


| average pace, stoppwg distance. and tactile floor cue recogpition: 


eet gr x . : ce _ i. . . ‘ . : . * *f 2 7 ¢ | 7 ec Pe * se , . 
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; A‘ subgroup of eight individuals from Phase 1. participated in. Phase’2. a 


Each was sel@cted because he or ‘she used the Tong-cane a$ a mobility; “ | -° 


aid, was considered an average traveler (kased. on: performance in’ Phase 1) 
‘and professed an interest, to continue on the project.”  —° .. : 


danger--the danger being staircases, drop offs ‘and extreme level changes + 
For Phase 2, therefore, a laboratory experiment was.constructed ‘to test 
During the recognition procedures, participants tested a fumber of ‘tac~ 2 He es 
tile floor signals.. The important factors that weré investigated: were: ~ ae 


J) height of raise of the signal, 2) ‘the size of the signal, 3) the 
- pattern of the material on the surface and 4) the resiliency of the 


material. Participants were observed and questi6ned. to. detetmine ‘whigh 
Signals were easily detected, y ee gee 


Phase3) 2 7 4% | a - ‘ —— 
——w _ cB wet = em 
Signals that work in a laboratory setting may not: work as well. in actual. 


g 


' installations. Thus, a route in another campus building. was chosen for 


thé final phase of testing: The newer route presented fewer problems 
-than the. first route, and it was hypothesized that it gave clearer®orien- | 
tation and mobility cues. Thus, confusion. in the route would not inter- 
fere with warning Signal recognjtion. ee oe . ~ 


Tactile floor warnings were installed at. the tops of all staircases. and 
in frant of the elevator. In addition, an ‘experiment was designed to . 


- test the use of raised numerals on an.elevator control. panel. Five’ par- - - 
—ticipa ts-were tested in Phase 3, all. of whom participated in Phase 2. °- 


Participants proceeded through the route and were observed to note. their 
detection of and reliance on the tactile warnings. Afterwards, a debriefing ,, 
. interview and mapping’ exercise were, completed as. in Phase 1. In addition, 
. each person completed a protocol in‘which ‘their impr@ssions and comments’. 
were solicdted: and recorded as they walked through the route a second 
“time. Thig, helped determine each pérson's "image" of the route. oe 
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= ae Be et PU ee ey See 4 ; . 
pee ge e. 8ee oe oe a aM oe ee —s ‘ 
- * Twenty-eight blind individuals :parficipated.in’Phase 1.° The average age  ° 
i ug . ..'Of the research group was 42 years; the oldest was 85 and the youngest - 

. "> W620. Thirteen. individuals ee (five totally and 
; * efght iA and 15-were advéntitvously. blind (seven totally -and . 

e elght partially). The-16 participants who were partially sighted have 
_,some degrée of either light, color or object perception, or a combina- - . 

“tion. of .the ‘three, i ae bo te “ ee 

All but one of the consumer’ testers had Some formal ‘mobility training. . 

_The group: included both rote and’ independent travelers. Nineteen used 

_ a long cane-as their mobility aid and five used a dog: guide. Four 


traveled visually, te o 4 8 ie 


‘ " .. Bath person completed a background questionnaire, walked a route in the. 
basement of Skocum and bsnk Halls on thé Syracuse University, campus and’ | 
participated, in a debridfing session, # © Ms a 


= 5 


~ Background Questionnaire. / ee 8 ee 4 


gy 


‘data on each participant: 1) demographic information, 2) history of © -. 
blindness and orientation and mobility training and 3) attitudes. The >. 

. Questions were based partiy'on responses given by ten Orientation and... - | 

mobility specialists ‘whq were asked to indicate those variables which - 
_ they, thought most influenced visua]ly impaired individuals’ orientation * * 
~,. and mobility.: A discusston of the construction. of the questionnaire and ; 


The backdroyffl. quest iainatre is designed to gather. three categories of. 


. . an analysis of some of the results are ‘presented in Appendix A.- . 
oy Le. oe. , aa. : _ a ae 4 
\ id Experimental Setting * = 
. , eles The “Slocunt-L ink’ basemént noute (see Fig. 1) .was chosen because it : a o 
- ' presents many types* ef problems to the blind user and also many types ° 
se _. Of orientation cues. The route includes these environmental features: 
“, .° ..)) .maze-like corridors,-2) large, undefined: open spaces, 3) obstacles 
of many kinds’ (permanent ahd mobile), 4) several different acoustical .. 
cues and properties, 5) olfactory and therma] cues, 6) changes in floor ge 
, textures andother tactile cues, 7) various types of doorways and = et 
openings, 8).a:ramp and a staircase, 9} ‘crowed, and uncrowded areas and. 
*,10) several. tyes ‘of intersections. me “= 2S 
The route ws divided into five segments and ‘the parti. ipants ‘were ee . ; 
- played a set of. recorded diregt ions before begirining @ch segment tow."'. > > 
\help them negotdate“the walk.” Aid was given. only when it.was solic-- 9 yg 
., Mted or if a-danger to a person waS ‘perceived’ by the observer: Fig, 2. ; 7 
_ , +,» ‘Shows the varioig segments of. the route, the directions used to ne | eS 
ee,  pakticipants.negotfate each segment and graphically indicates the Tand- °° 
be yy a Marks, information points and obstacles present along each segment. 
e : seg + ee, - -_— eo ~ a - ae : “ . ‘ 
fe wo oe . ee a AY +; 


- ee. 


nA 


. ‘ i . . r s 
= Hl woe 
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_? fe » ., 2 ee ae v . oe. 2» oes 
oe Pe & ecg : ~<a? g rn oe es ea 
‘2 — Walking the Route. — > ee Ee te ee oe 
. ~ AS the participants. proceeded through. thé’ route, they were timed and. . es 
., . observed using a standardized checklist to note directional and environ- 7 r. 8, 
mental problems. ‘The observer's checklist package consisted of a tally oo. 8 
Sheet and maps of each segnent upon which al] problems were noted: : There. - . 
were .three categories for direction problems: . ee Sec eee 
“a> 2 1. D0 = directions. not used, 7 ae ort 
2. D0.) = problem with direction on participant 's part, eg. i ae Tee 
a forgot directions or mistook left. for right--aid § °° ole ate 
"yg 7 negessary to reset on course, ere oe ee he 888 
Hee" 3, 0.2 - direction inadequate.or Confysing-saidwecessary to. toe 
“a. ee reset on course... - ie a ee ; 
There were alsa three catégories for environmental -problems:. 7” , 
as ot foe, : , i 
~ +1, £E.0°-“obstacle not negotiated, segment terminated and. — 
ge ae . ' not restarted, ° - i ee ee er 7 
tos + 2. E17 - obstacle negotiated,: but with difficulty; obstacle ‘ 
1 Sw" negotdated with of without aid; walk may be tem- . 
ae Porarily halted so-that-participant might be reset */ | 
a On course, -— aa ee, : 
«3. £2 - obstacle encountered, but negotiated. with ease and 
| oo without aid. . ee - = re a 
a8 : *, ‘ as .- _. hs . : a. * 2 
ve. Mapping Exercise . _ te 3 2, _— ee i 
; \ Immediately following the ‘completion of thg walk, each person was asked 7 eee 
aie _ ‘to produce a map of the route. This exercise a devised to ascertain can 
* . their cognition of the route. This was iplportant because we had hypoth- a 
. esized that areas that were distorted on-the maps would’ correspond to. = oa 
“we 3 area s along the route which the testers had difficulty negotjating. > a 
. - 1 ' 4 ty 4’ é . a . es 7 
We al’so hypothesized that the map distortions would help identify areas. ae Ve 
, along. the route which had poor imageability; that is, ‘the cues or land- _ ; 
“marks which a person used to identify a:place were not easily identifiable. 
Therefore, one's image of “that plate would be distorted and mobility prob- 
lems would arise. | eo) ee} ate BS 
The participants. were offered three options as how to construct théir . 
; map: 1) they could give a. verbal description, 2). they could draw the map 


_ + On aw large piece of white’ paper with a marker or 3) they could construct: "4 
. 4 tactile map using magnetized rubber strips and a magnetic’ board. In. °. - 
- order to record the taétile maps, a piece of tracing paper was layed - 
over the map and a tracing was made‘of it: | a 


f es The final. task that éach participant.was requested to complete was the — | 
ee . post-walk questionnaire. .-This. instrument was desjgned to: 1) identify. 5 & 
+. problems each Per'son encountered ‘during the walk, 2): identify methods. 
: _ 7 Bee ‘ih oe : ; | . ie. < 


“a 


© : 


ised to negotiate the route dnd: 3) ascertain the. participant-s cognition . a 
of. the route ., «(See Appendix’ B. ‘for a copy. of the ‘questionnaire, ) > 


ot: In: addition, each participant. was’ asked to distuss, prob]éms that they | 
.. encountered in their dayxto-day travels, and to air specific problems 


‘about the way buildings are des.jgned.- It should be-nated that all | ae 
throughout’ the session, participant's were encouraged. to offer solutions 
for’ the problems that ‘they. encountered, both eine. the ‘walk. dnd ins. . 5... 
_ their day - ‘to-day. travels... - _ a 
“Results, of Field Research, ry . | / — : a 7 

‘The average t ime needed to benpt ete the route was seven minutes tinini- ey 
mum~-4:14, maximum--14;20).° The average nuinber of env ironméfital prob 
-lems-was eight or.nine (minimun--0; ‘max imum--23), and the average 


“number of directional problems was. two or three (minimum--0; max imum ~. 


_ 6). All but one of the participant's judged the course easyto nego- - 


teh Figures shawing a complete Jisting.of all directional and . 


. problem. The foyer area was large and confusing, noi 


+ the same color as the walls and biend 


vironmenta 1 - propia points: are presented in. Appendix C.. ‘ 


resilts and analysis ‘are presented ‘here by route segment. The: identifi- : 


cation. of proklem areas along- the route is based on the analysis of 1) 
data gathered during the walk, 2) the maps of the route (a discussion o 
some of the maps is. presented | in Appendix. D) and 3) data gathered from’ . 

- the post-walk questionnaire. “Note that in this portion of’ the repert, ° 
‘the data reflects sessions with only. 26 of our 28 consumer testers, 
since tup of our participants could not complete the rns exercise. j 


“Segments by ang 5 (the’ foyer and the passageway): 
Cnly ‘three consumer testers negotiated inase rangi oa 
syfa 


“Straight: line travel was: difficult, expecially when, area was.” \t 


- ‘ 


nid distracting. a 


crowded. It wis al so difficult to pick up/s sound cuegy: to aid: pientaticn, “. 


-and mobility. The,area was cluttered yithdbstacles, be de ile and. 


permanent. Some, like overhangjng display’cases, arg -ex ae | roe 


ous obstacles. “Others, suth as the’ aigplay. ,cases and the pillars, were. 


rtial ly sighted person to see them: The: pass lee ecting: Slocum: 
oe Link Halls was difficult to fiifd.: | of tr uae Wa So 
difficult. to use because of the ohksta the wall.: frec- | 
tions. in, segment. la, guiding the mt ts te he passageway, ee 
‘directions in segment 5b, guiding clight rand 
. back to ane starting point were not hétpfyul: Since our Fakes could 
not successfully trail the wal} to find the “Fourth doorway on. (their)... 
right'y (la), the absence of alternative cues.made it-very hard to find : 
the passageway. Also, by not describing the} lobby and’ it-relationship - 
to the passageway and: the start ing-ending point (5b), partiqgpants be- 
ome onine or Tost. > 


t : ’ 3 - 


. The passageway wa S irregularly cede suede suet ies: naveow. 


and travel. was hindered by a numbergof obstacles that were along the :- 


tn making. it difficult. for the “« 


oo. 


® 


| : i. ; . ae ne : ; a : : - - - . Me deg : 

. f : ‘@ : 4 ee 2 . : : . i 7 s 9 og e : 

.__. WATLS" on bath sides.’ Cracks in the cement, a grating on the floor and. *.. ) 
“aoa smal] rise/drop, in the floor level just before the door -betweeh: the ~~ we 


< . Ns). two buildings. also, hindered’ ‘travel. The loud, ‘constant ‘machine, noises* Bales 

is — , distracted and. confused ‘p ople, making -it difficult ‘to concentrate, and’ atl. - 

ye 8 hard to‘hear ‘audto.cues. The door posed a variety of, problems: ‘the . . . a? 
sie" ", Knob was -hard to find, participants were unsure as-to which way the dodr =: --X. 


‘Opened and’ persons passing through the door from the ‘opposite direction: ... 
‘4 ‘farted and confused them. Only five persons mapped this segment of the. /’ 3). 

. royte correctly: . that is, had the direction of travel. and turns right, >. 
ng MA equated segment 1 with s pent and begae and ended the map at the same - 
“le J point: Major “mapping difficul es cerrtered around thesfassageray (seg- ~~, 
see 3 ments 1b and 5a, where problems caused by obstacles, directions and. 7 eit 
ek 7 hanging noisi evels affected. imageability. . tee ee a . 


“ap ges Reament: 2° {ramp and machine shop areas): Pep gt ae, Me, Sa 
a ee eae ee 7. eee a ae” a ea ee 
% 4 ae This segment was the ‘second easiest section of the route to negotiate as 
'» “there wera 4 miytina 1 number of obstacles present. ‘However, half (13) of .. 
. the*partic ipant uxperienced difficulty in this section. The major’ * oe 
_- difficulties wefe th ‘irregularly shaped areas at each end of thé down- -- | 7 
© “ward sloping ramp.-.Participants became disoriented, se fp add in the 


¥ < 5 
3 e - e ’ 


PES gs ; . ; wo. : 


~ area just’ Ins ide the door separating the two buildings. additon,“the- | 2 
_ directions guiding the subjects to the ramp from the door ere not as © . ae 
- . “much help as. they could have been. A potential ly. danger ops Situation ex-  s. 
isted if blind travelers were allowed to travel straight anead away from “ 
the door toward the staircase, since there was’no warning of ‘its, pending ad a 
j ..°, ; ‘approach, finally, the recessed door to the machine shop near the end ~~ ° ane 
Ve o . ‘of the seyment appeared , 0 be-a-corridor. The’ positive aspects of this 
+ ee Segment’ were ‘the change in surface texture on the ramp, the quiet of , 
the area after the din /of the passageway, the minimal number of obstacles . 
present and the ‘relative simplicity regarding. line of travel. These . 
_ features tended to entance the image of this segment. Thus, only five 
‘persons mapped the arga incorrectly; the main. difficulty being the large | 


ae _ areas at the top and bottom. of the ramp. : on . 
iN ee eS ag or ree 
‘ = . Segment .3 (the jog): - ae _ _ ie ae 

e 4 | re This Segment was the second most difficult orf to negotiate. In addition, ~~ 
mi f.. > thedimage of this segyent wad very: weak and only five-people mapped it. .- 


_ correctly. (The primary roblem affecting travel and imageability was ; .? 
oe + rbhe hatiway.jog, locatedJin the middle ‘of the s ment. Travelers be- | ‘ae 
ce opts Gane disoriented, ‘and: prdblems encountered-here had an effect on Whether” = 
et a vtor “not the traveler found the correct corridor ‘to turn into. Generally, “°° 
'. "7 ‘ys. * "the moré confused the traveler bécame in the jog; the eee ee it , 

* if "was that he or she would complete the segment unaided or.map- it, Correctly. - 
t 


¢ 


The directions were also not very helpful in guiding the participants . 
- through this ared. Travel through aitss area and its imageability would 7 
: - + | have been’ enhanced by the acoustics and obstacle-free. nature’ of the cor- -. 
ridor, had it not been for the. hallway jog. 4. A 
Sat : ; aoe sig : ° ee ee ae , : wm OoON os . coe 
2 oe oi ee ee re fs eg & Fags Go eae 
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ae + Séaifent 4 (the stdircaseys 


pay ‘two pereone had. a abiene: in this segnent na 23 ope it ephechiss 
here*wéere,a minifal ‘number of obstacles present, thevarea offered good . 

atoustics $nd the line oftravel was straight. -No ong had problems ~ 
negotiating the staircase, although most were. usually startled ‘when © — 
they encoyntered ‘it. The only portion of segment 4 that caused preb-" My. Ae 


- . lems was the large; irregularly shaped area after the peony and a & 3 
efore the ‘door to the. ieee . ; 


ln aanekal here were three oy of nobility mabe enc ountered in’ 
* the a Link route: 


\ i. traveler disocientfep ; indecision. and confusion be-. 
_ - ° cauge of area configuration . ; 5 | # 
fa. -a. large, undefined areas - 4 = ‘ 
. b. . irregular route -paths <-. Se 
- ** 2. hazardous and difficult to negotiate situat ions eauced? x 
"by intervening obstacles -- . - 
ok gy Ae ,overhanging objects ; 7 a 
* b, “irregularly spaced objects lining. the walls. a ra 


c, a "jagged edge of travel",. with -some objects 
“-. + protruding into the path more..than: others ee ee pa 
“sd. irregular sound patterns which masked or ye ge ge Ry 
- “distorted sound cues necessary for easy Se ee a ee. SF 
. travel __ 7s 8 
eae ‘problems caused by poor directions: such as indetision, 
disorientation and confusion. 


The positive aspects of the route were ‘present seerily in Link Hall, : 


+ which is the newer of the two buildings. Here tH relatively straight aa. ee 
. paths of travel and Condit tons winch presented” useful sound and where a * 


cues* aried travel. ‘ 


. Regarding the correlation between map, distortions and onientat ion, and. 


| mobil ity problems, the results showed’ that: 


i : |. segment 4 was: the most “imgeable as well ‘as the easiest. 


SS tg negotiate, ® - 


There is) ‘therefore; a Correlation betnean route imageability and ease 
~ or.difficulty-of travel, and the maps helped. identify those areas along | 
_ the route. ae decreased imageability, and where aver, wa S more dif - 


2. segment. 2 was. the. second most imageable as. wel] as ‘the 


oe.) Second: ‘easiest, to negotiate, and 


ce 


. segments 3, l.and 5 were the least tnageable as well as: 


; oe most difficult to Negotiate. aN o % 


ficult. : : : a a) an ar 


rsa, there appear to be four variables which conbined to an feet the 


: 7 ‘ : = 
4 = . ae ’ = : : & - 3 w- : . 7 
fig : : ~ : 
ee ee I oy oa | 
, , he 3 Be he F ae af ee a 


participants" coghi 


v- 


4 . 
.) 


tion’ of. the route. 


“Selectivity and aperenees 0 that phe 
ava 


a Ces. that were, 


‘| “distracted attentio 
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Jack of cues, or they were too weak i 
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“First, didabi tities affe 
¥ could not perceive the r 
ere were obstacles and -noi 


ted cue“) +s, 
pliable. 7". 
se which, >; * 


her cues. Third, there-were mis-.—  \ 


‘iliusions. Finally, ‘there wasa- me 


n stimulus value to be perceived. . 
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Figure ae The STocun-Link Basement Route 
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, directions. 


a ‘go out of the xoom, into the hallway and turn left. ‘Then 40 straight, and turn 
_- Yight through the fourth doorway on your-right. After you turn right you will be 


-’ .4in a haldway.: Follow this hallway until you reach a door... Go through the door’ 


* Save ate the directions for segrient number two. From this point you must go “ 


+, Next segment of .the walk. Please turn off the recorder. (BEEPS) — 


4 off the recorder. 


° : . oe : : ‘ 6 


(i. 


a 
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e- : os 
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_‘'Thé\route that you are about to follow will take you from this ead ica? , 
Hall to a potmt 4n Link Hall and back again, The route’ has been: divided into 


five segments. At the end of each segment you will'have.to stop ‘and{turn on the. —s . 44 
recorder to gét directions for the ‘next part of the walk; ee a a af “ 


The directions for each segment will be repeated twice.” At the end of.each set 
_ Of directions you will hear ‘a series of beeps.. This is your signal ‘to turn off: see 

the. recorder and:repeat the directions you have just heard back to me. - Begin 
. walking the segment only after you‘are sure that you completely understand the 


At this time I would hike you to pause and outline the prodedure you must follow 
to me. Also, please feel free to ask any questions regarding the procedure so . 


‘that we can clear up amy problems before‘we start the walk. Bisy, Please turn 
off the recorder, (BEEPS) - - a. te _ we, =~ 


Let me reiterate that the building is being tested’ and not your abilities, so , 
there is no need to be overly concerned or upset when you have a problem. Also, mo 
remember that ,I - will be nearby to aid you if you should have any major _ 7 . 

. problems, Okay? Let's begin. i oe . 4 


. : fo : : . : . ». 
o. | 1 ; 
‘Mere are the directions for’ segment number one. -From your Starting point yop must _ 


and stop. (I repgat.). Please turn off the recotder, (BEEPS) 


straight about six paces and turn right into a hallway. Follow this hallway to 
an intersection and turn left into another hallway. Follow this hallway to the 
end, turn left and stop.: (I repeat.) You will then be at your destination. in 
Link Hall and you will have to turn on the recorder to receive directions for the 


-You are now at. your destination in Link Hail and aré about to. begin your return . 
trip. .Here are the directions for segment number three. From this point you i a 


= must go along the hallway until you reach an intersection. At the intersection 
co, 


turn left, walk straight ahead until you reach:a harrow metal strip on the floor 
‘that stretches from wall to wall ‘and stop. (For those traveling with dog the 
previous sentence reada: At’ the intersection turn left, walk straight shead about © 


' ten*paces and stop.) (1 repeat.) -- You must thew turn on the recorder to receive 


bade ala for the next ségment of the walk. Please turn off the recorder, (BEEPS) , ~ 
Here are the ditections for segment number four. From this point you must go , \ 
straight down the hallway, up sone stairs and continué down the hallway until you == = oY 
reach a door. Go through this door and stop. (I repeat.) You must then turn on ~~ } 
the recorder to receive directions for the text segment of the walk: Please. turn) 
(BEEPS) — ~~ 3 = oa Meet” ee ge - 

: : z 3 ‘ia i = Thy a ‘ ne eae ie 3 : ‘ 
‘Here are the directions for the fifth and final segment. From thts point you must 

g° straight down the hallway to an intersection and turn left’, ‘Thenago straight, *.-.- @.-/ 
. cross the foyer and make a right turn through thee door that is opposite the cdke’ — os 
machine, (I repeat.) You will-then be back in the rdom'where you began ‘and the 
‘walk will be finished. PTease turn off the recorder * -(BEEPS) .- _, og . 
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1. “AN doorways can be ‘obstacles ny) y information points. 
2. Ajl occupied offices can. ‘be auditor nformation points. 

3. Ali-walls protruding into ‘the path’of travel or which dre 

' yecessed can be obstacles or tactile vate = 
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"are. thermal landmarks . a i ee 
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2" The Design.Workshdp =...) oe ge. eee es 
ae . This se ion 1s based primarily on the results of discussions held -. 5 
te during the design workshpp which followed the completion of the first. 
fF . >’ phase ‘of field research.” ” ‘The Purpose of the workshop ‘was to. identify’, - 

‘@nd'discuss tentative building.design modif ications/standards that. e 

- might be responsive to the mobility problems: of the blind. I¢ utilized. 
"the data, base from the Phase 1 research and expert opinion to identify © 
— .., Issues and propose solutions.. Rare aes _. oa”, 


a PL see a ; eo - 
_ The discussions. covered three design issues that had been identified. 
.. after a review of Lenard bets and that we felt were within the 7 
: realm of design standards:; 1): warnings of imminent danger, 2) doors . _ 
a “in “public ‘buildings and. 3) -standardized direction finding cues.°. Also - Y- 
_ _-" “Covered was the target, population--for whom the ‘design standards were. 
being developed. - -. -. 4° aad a oe 
Other issues raised, but not specifically discussed were: 1) ‘the elimin- 
ation of confusing, irregularly ‘shaped areas from public buildings (a. a. 4 
pituation that is difficult to eljminate--therefore, a Subject for. ee 
fossible design. guidelines rather than design standards), and 2) the: - 
_ reduction of unnecessary. level changes (a subjedt to be covered in the 
'. ANST Standard as a result of ‘tésting involving individuals with. ambu- 
latory problems) ..- hee 7 re ne ee 


" During the workshop,’ :each design issue was covered separately, The - 
end -result.was the statement of a concept: or set. of concepts -related . 
ce” to each issue. This section is organized by issue, ‘and each concept .~ 
“4S. presented along with the major points discussed by the workshop 
participants, © Ay a ea 


y "Issue: Who is the target population? 4°” 


Concept: “Any design modification/standard that helps:a broader popula- 
* tion than just blind people is more: practical ahd has a much better a 
_ Chance of being accepted: in a standard or code.. oo a 2 


Discussion; - Buildings should be structured so that: they help sighted _. 
as well as visually impaired persons. Designs aimed.at helping only 
_ those with severe loss of vision might be too impractical or costly, . 
'. Or might produce obstacles to these without visual disabilities. The.’ | tt Be 
. broader ‘the Popylation tha€ such. designs aid; the easier it will be to. ‘6s ie 
justify implementation .° a ; “. See ee We 
ae | : oe gs oe ae 2 te 
The blind population. a i a ee a re 


Conce t: Major emphasis should be placed on those traveling with cane. 
or dog gidide, Additional consideratidns should be given to those who 


“are partfally sighted and who travel visually. 
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. and lighting arrangements.  —_. 


a Issue: _ Warnings of. imminent danger, . 
a I . . : a . F : : 


Consistency. in application... ‘ . ae 
Concept: - Consistency in signals is extremely important. Without:consis, oe 
». tency thene are no standards: We should require consistency within buildings. ... 


‘Discussion: , Consistency within buildings is necessary. Consistency. be- 
tween buildings is very difficult to control: However, if general guide-. — 
lines are followed ‘in 411 buildings, an acceptable level of consistency — : 
will be attained. Do : * ms ca 

niqueness of warning signals. _ ; . | . ia 


“Concept: . The warnings shoyld be unique to only those uses ‘specified in _ 
_ the standards and should be differentiated from materials used in other , 
parts of the building. . eR oe —_ 


Discussion: Differentiation of materials is nécessary to prevent confu-'-. , 
sion. Also, from an orientation standpoint, this is extremely bene- ae 
ficial, as thé material will, not only serve as a warning signal but as -—si«, 
a guiding device aswell. oo eo | cf oe ye 


_ -Need for warning signals’ : Ps . ss _" x 
“Concept: Warnings should be’ placed before any ‘dangerous change’ in level 
(staircases and escalators) and before drop offs (railway, subway and 

" loading platforms): Me ee ; 


, ‘Discussion: If warnings are placed indescriminantly,: the: concept of 
standardized warnings is lost. “For example, warnings need not be. placed. 
_ dear benches, planters; posts and statues (logical placement of these 
‘objects out of main circulation paths is recommended in these cases), 
ornamental: poots (pool edges should never be Flush with the surface, but — 
should be raised at least 6 inches--150. mm+-from the eurface), or at en-- - 
’ gptrances or exits. ee where there is a danger of. 
: a. falling hazard, e.g. inf one of a staircase going’*dom, directly in — if. th 
the ma in c{yeulaéton path. | FY an orientation point @f view, limjted.  - - - 
- and consistent application of warnigg signals would also be beneficial. ~~. 
Indiscriminant. use would lead: to confusion. Cost is an important factor 
. ., tobe considered when recommending the use.of warning s#gnals. .For'ex-. 
, ‘= et ample, placement? of cues! by or near elevators woyld aid orientation but. 
Fie would be.very costly. Andther important factor Js aesthetics.: If.-  . *- amar 
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he ¥ * . mater iaTs-are rin ed that are fot: aesthetically pleasing, then 

oe Be ay designers might Aot readily acegpt the. concept of Warning signals... : 
. ’« - . Therefore, recommending the-use of warning.’signals only when they are . ~~ 
— . Necessary for safety Will help overcome arguments that they are too 


“oo  gostly or aesthetically unpleasing. Also, it should. be Stressed that. . 
“.  ™ + Aomeththg scat be both functional and aesthetically: pleasing at the same: 
‘. 2 o time s+. : pe ee 4 - a a yor oe Soe *: 
i : ae Wg 5 tug * sees . % ; : . ; a cos s e .. e* A 4 se a 
. eae 2 . Nature ‘Nesting iignais, a 7 7 . a ae . 4 sat, Ae 7 ie | . 
i. * Concepts... The warnings ‘shou Ri be Téasonably oriented, ‘both. tactually ; 
a | , and visually. , type of cule used may vary depénd ing: on.the danger. 
ow TS. tinvolved, ee must: be made Cohsistent with otter parts 
e’ =, .. of the standards, Changes in the fexture of the floor surface seem to. 
Saye i. be the best type of warning-to use. We should: not recommend. a texture 
‘wp ~~ but a choite df differe it related textures: ‘Consistency, however, must 


yl be ma inta ined a i Spans giveh'a specified list of textures. - The 
a ae aeeures must be Unique t6 only those environmerts. specified,in the. . 
£ _ S ndard and sfiould beid#ferent iated fron oth¢r parts of the building. . 


+. + ~ Discussion: Blind ‘travelers are factual ly orfénted, although onsidera- 
ie  SNfon must: e.given to the partially. sighted. Fhanges in ‘the texture of | 
— the fldor. surfdce’ of fazs a double warhing system because they can.be 
_ | Sensed-with both cane and foot. Non-tactual cues, such as air blasts, 
.. Introduce mechanics. into the. picture. Installation dnd repair costs pre- 


elude the use of methanical devices. Also, if mechanical breakdowns j 
etee pe occur, the cyes are no longer valid. Cues such as-air blasts may also 


-be of fensive to constmers. | By offeting ‘a choice of a "class¥ of texture 
r Sen thas the cgnflict between fainction and aesthetics will be lessened. 
. »Des 
to accept one of a number of choices, The type. of texture change to. 
be-uséd is a function of cost of ‘installation, cost -of maintenance, — 
availability of ‘materials, arc 
;and aesthetics, oe 
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ee . - Size and configura tion of tactile warning signal's/the strip warning, 

ae 2 ce 0 ee 2 ke Lge * ; ee 

_§. -, — Concept: One type of f@or surface cue that could be used-is the strip . ° 
ee warning. -This ‘should be a non-slip material placed at the top of level ee 

“9, *, “changes. and near drop offs. The strip(s}~sheuld’ be plased parallel or a 
af cp Perpendicular to the hazard. and Should. be raised, = eo 


eo y a ; 
Discussion: + ‘he strip.or .& few narrow strips-may not be enough-to give © 
agipTe warning, and may be missed. by: the blind traveler. Strips that are ° 
Placed parallel to‘the edge of a hazard (eg. °a staircase) might blend 


“4% 


Pw. Ty tn with. thé. sta ircasdé, and become a hazard to sighted and partially” ee 


eo 2 
$ a. 


§ & ce ‘ : e 
2, Mghted travelers, “e+ , 
‘gp - r ” : : -_ ; ‘ o& ‘ . ff . ot ° a: ‘ ay 5s . - 8 ae . 4 
. - ar eae ; oe 4 : + Sig as ; ° : a 
-. \ Size and contigurationghfytactile warning. sigaals/ the area warning. _ “2 
oe ee ongept: “An area: texture change,is the. secondalternative regarding | .: 
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ners who migh€ not'accept a standard chaice might be more willing’ . . i 


. 4 
hitects' knowledge of available taterials 7 


2 eee Pe a oe ae — 7 3 ° ‘ ‘, -_ \ = 
. warnings of {mminent danger. - Surface changes of this type should be  §=. 
~ "placed at the top. of level changes and near drop offs. The Gue@ should oe 

bea non-slip mater ia+ and -should. be a défferent texture from the rest. 


3. of the surface. ': 0 y - . . | 
. a . : i: 4 . ae “ - - oy \ x 

. ¢ Discussion: A large area would be more advantageous than a-strip be- 9. 

yon _ cause it would give more warning. ‘However,* too much of an area would 

- be costly, potentially unpleasing from an aesthetic point of view and 

possibly cqnfusing to the travele*. The cue should be large enough for 


. .. +. the. traveler to sense it, react to it and come to a complete stop at-a _ 
8, *  positiof where he or she is approximately one step from the first en- : 
pe “counter with the hazard. a “ | Pe 
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- The handradl as a warnéng signal. 


_,Concept: Handrails may also be tised to cue changes’ in levels. Extending °"* °* 
. * handraTis and leveling them off at the top-and bottom of level changes a 
_ , is,sufficient warning. Handrails should:alse be a color which contrasts 
_with; the color used ‘on the walls. on either side of. the staircase. Hand-. 
rails should continue along landings ‘in order’ to cue the-continuation of 
— . f. the .staircasé, The extensiong. should not ‘be too long--12 inches is an ° | 
_ appropriate length. -Long extensions might protrude into paths of travel 4 
ys “and might, be aesthetically unpleasing, Cost: is a factor regarding ex ; 
es tensions along landings--expehse of material is approximately $20. per 18. 
* inchés (455 mm). There is no yeed to change the texture of the handrail. 
near the top and bottom of the level change. A leveling off of the 
railing is a sufficient cue. §” a 
. _ Placement, of warning signals, y : 
Concept: - We might not beable to dictate the materiats\to be used as 
_warnings, but we might be able to standardize distance away from the 
danger, the raise of the cue from the floor surface. and the depth and 
_. width of the cue. These measures may vary depending on the hazard, 
although too many variations would ruin. the concept of a standard. 


Se, ggg iscuss ton; The distance away from the-hazard may vary, depending on 
. tow the danger involved, Distances, should be standardized and should be 


(> 


. consistent with other parts of the standard.. For example, a cue might. . 
_ _ be installed 18 inches (455. mm) from the top ofa staircase being ap-. -< 
ar “ proached head on, hut only 6 inches (150.mm) from the ‘top of a Stair- | 

f case going off the’ left or right of the main path of travel. Another’ 
. ‘constraint on-the distance variable is the size of the hazardous area ~ , 
ae In question, -If the area is small, a change in the texture‘qf the en- . 
wee. tire area might be approprjate, whereas, ina larger area, aStrip: 
warning placed at a standardized distance from the object may be more °° 
appropridat® than. an area change. (Cues should be given early enough so | 
3. that the mind and body are alerted to: the upcoming chan Pace, body ss 
_ motion and cane techniques must. be considered. If the cue\is too far f = 7. \q 
| C away from the hazard, or too close, the body rythn might. be\ interrupted. | 
ot gle The ace of a blind person is a bit slower, for the most part, than- the - 4 
poe, pace of sighted individuals. There ‘issalsq a difference in pace betweefl 8, 
. * " aa re : : — *, 7 a ee : » a 
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‘Issue: Doors in piblic buildings .. a a SY age 


; _ son is opening it from the other side; 


‘Discussjon: It is*questionablevas to whether a cJear deor would insure 
that sighted 


“Entrances and exits/direction of Opening. 


_.or for two-leaf doors at the entrances of all public buildings .are 
unréalistic 


. Entrances and exits/automatic doors, ° my A 


. «choice 


“cane and dog gutde users. Cues should come ta time for thie user to. 
Sense, react and stop.so that the cane is just about. ready: tetouch the 


A in question.” The dog guide.can be trained to respond to warning — 


Sigttels in an appropr fate: sanner, if the signals are Standardized.. © 


o 


. a od oo 
General statement. 


.. 


oe Page 4" ; os 
Many dbor proble are training onks., Visually impaired indiyiduats 
are taught how te’approach and open doors, but they ususally don't -, 


_ use the correct method in practice. - Because of the many variables in- 
volved, it-is felt that this areagmight be too ambiguous to research ~ 


or cover in the standard at this time, 


‘Gdass vs. soljd doors, ‘— . 8s . ; 


: \ ‘ . . ‘ : « _— 
Concept: “ Glass doors might be #sed to eliminate the problems encountered | 
when a b 


lind person approaches a door. from one side whi Te another per- © 


S)ghted persons would redct appropriately,’ even if they noticed 4 7 
visu a impaired person coming from the opposite direction. People are —-- * 
generally: not perceptive enough to respond correctly. There is also a e 
safety”problem regarding large .areas of glass in doors. They are ane 
difficult to see and must be heavily marked with opaque markings. A -* & 
solid door with a clear side light panel, running from ceiling to floor ar’ 
and placed to the side of tha door might be helpful 


wae |» although it. is. 
doubtful whether this would solve the problem. 2 | 


an) 


Concept: ° Doors should open away from the direction of travel. Two-leaf: 


doors are a way to improve traffic flow and. alleviate difficulties in- ‘ 
‘curred by the visually impaired traveler. A Standard rule that would. 


be useful might be that: "One should always go through the.door 6 . 
one's right, and. that door will always. open‘away from you." cee, | ee. 
Discussion: Again, this is an area which {s best covered: by training. 
Requirements calling for doors to open away from the direction of. travel 


, 4nd unfeasible. However, when two-leaf doors are available © 
at the exits, then it should be recommended that each be appropriately 
designated as either "in! or “out”. ‘ oo a 4 


\ 
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“ Concept: It shoutd be recommended that automatic doors be installed _ 
 . Weneverpossible and automatic sliding doors should be the first 
Re Sliding dors. cannot be instal led,- and if doors can be 


te . 4 ise Ne . 5 
. . . ey . * = : . . 


made 


Le 
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to open in. the dird@stion of travel, ‘then conventional. automatic doors e 
may be used, with a guardrail instaljed to ayer people from walking into 
' doors that open into their path. 


Discussion: This recommendation wil] ae designers to tnind bout fhe . 

’ _ dodr“probl en in the early stages of butlding design. Automatic sliding _ 4 

i dgors have these benefits: 1)-1ess floor space ysed by doors,: 2) less , Mou 
The. 


a materials needed and 3) better safety for visually impaired people 
cost of sliding-doors, however, inay be prohibitive in that more wall.- 
f space is needed‘ to install the doors,.the equipment 4s more expensive  — 
and structural costs are higher. Material and Structural costs for ine ,°- «= 
stalling conventional’ automatic doors are less. Also, the: ‘amount. of - . 
: @ > frontage necessary for their installation is considerably le'ss.. If 
. guardrails are’ needed, conventional automatic doors may cost more than 
sliding doors.* The final ‘conclusion on swinging versus sliding doors 
is.related to the type of. building, amount of traffic Flow and | sbecific 
design'features surrounding the doorway. 


¢ 
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Entrances and exi ‘ts/outside isudinge and steps. . 
Concept: There. should be no steps “immediately: outside of -a dooman: Le e.g. 
igh threshold). When the door opens outward, there must bea platform 
so that the traveler can become oriented to the sears a and. proceed 

ee i to the Sidewalk. 


Discussion: . Such renee. are presently in the ANSI tandard. oO — 


Entrances. and exits/covered areas esis the exit. a: : ; J 


pate ee Conce t: It should be! recomended that areas just outside building. 

, exits be covered, | « 
Discussion: This adds weather protection re everyone, It re helps .., 
the visually impaired person become ortented to the doors through soynd . - 
cue’s which can be used to determine the location of the doors and: their 
proximity to the traveler, . * 3 


Entrances and exits/double deoKuaue with vestibules. oo ee A 


- Co ce Where there are two sets of doors and an intervening: vestibule, - 
ie Shou jetybe enough space between the doors so that the travelencan — 
open: the second door without having" to worry about ie the. fir t ° 

. dgor open, or having: the -door close pn him or her, ‘ 

Discussion: -Thts is being included in ‘the revised standare for other a 

reasons. This also applies i indoor areas (for example, a ’ 

“where this aes a be employe ; — 


v 


acal knobs, levers and bars. - _ 2 —_ : PD. 


\ Conce rt: ‘This applies to all doors iis buildings... The height and loca- : 
‘ton of knobs, levers and. rae be standardized. tevers are i 
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a doors should be tactually recognizable., 


-  acce 


2 “«@ t 7 , x ; - = ; ‘ 
a : . 2 kee : « Sars "% 
' . e _ -_ : i . : . | | 
preferred over knobs. Door opening mechanisms which are located on fire ; 
5 . ; . i * \ 


' Dfscusstom: A standardized height and location of door opening- devices 
--would be beneficial to all, travelers, Levers are easier to grasp and. — 
Operate than knobs. A roughenéd surface on Parts of an-opener coming - 

in contact with the hands would be useful in helping the blind traveler” 
differentiate between doors. Furthermore, it-is felt that doors to 


_unoccupied hazardous areas should be kept Jocked at all times. | 


Issue: " Standardized direction Finding cues.’ 


Purpose.» "3, S88 2 ax — 4 _ 
The object of standardized direction finding cues is to ‘help the Sing : f 

traveler get from the building entrance to some destination in that ee se Ge 
building with a minimum amount of difficulty, 


Bui laing orientation, — 


Concept: The most important issue is to get into the building arid to ¢ 
an Identifiable and reliable source of information--a person, phone, map 
or directory. The reliable sources must be installed or placedwin a 
standardized location. in atl Public buildings. =~. 


. Discussion: Whatever the ‘source, it must be located ina Standardized = 

_ place Tn all public buildings. ‘ Standardized locations might*be desig- . ' 

_ fated for each building type.. <In public buildings, the source might be 
located inside the main entrance, on the right or left side, out of 

“the main flow of pedestrian traffic. Multi-entrance buildings pose a ss: 
problem, however. Should a source be located at each-entrance or at a 

- centralized location? If it is located where all main paths intersect, 
“then the situation may beconie confusing and chaotic. There should bea. 

distinction “in application between public buildings iAwhich. independent < | ‘ 

travel is pqssible and those in which assistance js absolutely neces- ce 

_ sary. Sighted guides should:be used in air, train and bus terminals. 

seal independence shou]dbe put aside and aid Should be | 

é . A guideline for being a sighted guide migkt,be developed. to- . 
ald in the implengntation of these recommendations. th sighted: gufdes 
tion Service is" and independent travel-is possib] then an informa- - 


tion service is recommended.with explicit directions, given either in. | 
person, or over-a phone. In these’ cases,. instructions must be very - Pa a ee 
“ specific and there must be standardized methods for-giving them. A ey 
guideline for giving directions might be devéloped to aid in. the impleé 
mentation of the recommendations, There are two types of bufiding / 
; directories that might be considered: tactyal and“auditory | Tactual. 
directories are difficult. to construct and are used infrequently. \ | 
. Auditory directofies might be’ more feasible, if reliable information is a 
presented to the traveler. The usé of tactile maps -ig¥’ another possible~ << °. 
‘method for providing information for the traveler. However, there are. 
many problems |assoc fated with their construction and.use and further, 
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"4" research is needed: bef dre recommendations regarging their applicability — 
, can be made, Further research is also needed mBgarding auditory direc- 5 
tories and maps. Standardized methods regardifig the typeof information” . 


* given and the method. in which it is presented §hould be investigated. . 


‘ Circulation in public buildings. - - rr pe Ne a: . <_ 


. Concept: Circulation problems are.very difficult fo control, However, 
Straight corridérs<«and right angle (90 degree) inteesections should be 
the standard, even if a building is irregularly shePed. Artificial aids 
or cues for ‘identifying intersections are not necessary, - “3 


Discussion: There are a number of possible solutions to the circulation 
problem; that is, the problem of guiding a traveler from one point to an- 
other within a building: The concept of the color ¢cpded pathway,’ as used 
in a number of institutions such ag the VA“Hospita I(r Syracuse, might 
be modified to provide orientation cues. These cues: could be tactile 
. (floor surface change), auditory or thermal (use of the’ air handling sy. ‘ 
tem). However, these systems would be extremely costly at this time. - 
Also, the- concepts are not developed enough yet to even present asa . a, 
recommendation. Further research is required in this area. Although it 4 
-dis very difficult to legislate right angles, given architectural styles Rae 
_ and difficult building sites, perpendicular intersections should be ; - 
recommended. ~Jogs in hallways should be eliminated, or slightly curved 
| _ if they cannot be designed out, ‘The consensus is that the use of textured . 
a pathways, tracks,or thermal or audio cues to indicate either line of 
_ travel in corridors or the existence of intersections is riot°necessary, — 
If a person is properly trained, he or she will use all of the existing 
cués to.negotiate these areas, w~ : 
. : _ / _ 
Elevators. ; -— mo . a ~ 
i Concept:. Raised numbers should be used on or next to elevator buttons -- 
oe panels and should ‘be located on the outside door jamb of | 
the elevator on each floor, = : ; - 3 


Discussion: The sigtited and partially sighted sheuld also be considered . 3 
and signage should enhance readability for this group. Raised Arabic ee a 
,and "Roman numerals and letters are pehtarred over braille because of. the * 

-. very small.population that uses braille, However, both might be used in — 

special situations (e.g. institutions serving the blind). Also, special 
_. symbols for stop, aren and door close might be developed, Further 
- .. research regarding the s yy and raise of the figures is necessary before 


. making recommendations. —— . 
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: and 3) they chose to participate further ,/ 
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PX iled Met ods and. Findings =~ Phase 2 


The second phase of the field: research was cgnducted in a controlled 7 
environment: : Laboratory experiments etter Veda to explore variables — 


in the design of tactile warning signals thats were recommended at t 
Phase. 1 design workshop. . a - SO 
Participants _ xs - f° a je Ge . be | 


1 


long cane, 2) they were average travelers. based on performance in Phase 1. 


: ’ . d 


» 


; gee a a . 4 
The averagd age. of the subgroup was’ 28 years (somewhat less than the . 


training. The group included rote and ‘ind ependefft travelers, 
rd é 7 . : 


.* General Methods | a 


total group's average of 42); the oldest was 45 and the youngest was 20, 
Six individuals were congenitally blind (two fotally and four partialty), 
and two were adventitiously blind (one totally and One partfally). The 


five participants who were partially sighted do not travel visually butt: 


"A subgroup of eight participants in the Phase 1 research participated in. 
"'Phase.2. Individuals were selected if: “1) they traveled using the . 


have some degree of either. light, color or o ect perception or a combin-=: . 


. “ation of the three, although to a much lesser extent than a number of A 
people'who participated in Phase 1. All but one had some formal mobility . 


t 


¢ 


length, on.a concrete floor (see Fig. 3). A mat made of short-nap 


There were six procedures in the laboratory experiment. -Procedure] . -' 
-was'designed to test pace (defined as. two steps), gait (number of feet/ 
minute) and. stopping distance. Procedures 2 through 6 were concerned | 7 
with floor signal recognition. Two tratned observers were present. during | 
‘each. session and observations and respohses were recordéd on a Standard- 

- ized form, Pe ue ae Ok ‘ a 


“Procedure 1: Malkirig Performance ‘a 


-Thé station for this procédure consisted of a straight route, 25 feet in 


Carpet with a rubber backing was placed’ at each end of the-run. Grid. °) 


Jines were marked: on the carpet. The Participants were positioned on 


_ one of the mats with the toes of both feet on: the zero line, They were. 


' each individual. 


then told to walk straight ahead until they. felt.a floor signal similar —, 
.to the one ‘on which they were standing (with either cane or foot). ‘When . 
they felt the signal,. they were told bed hes and remain in a.stationary 


Position. The participants were tajd t there were no obstacles in or 


. along their path. . They were asked to walk at their natural pace and not 


to stop abruptly. This Procedure was: repeated.at Teast ‘two \t imes for 


Sag 8 2. 
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_. In order. to calculate the pace for each repetition of the procedure, 20 a 
‘feet ‘(length of run) was divided by half .the number of steps needed to . 


8° 


traverse that. cr (a pace ‘is ‘two tee), “Gait was calculated ty" Po peat 
‘dividing the time in seconds it\took to walk the first 20 ne of the ae 

' run into 60 seconds, and. multip ms the result ‘a 20 to ae eum 
(|. (see Table 1). 


2% Stopping. diccanee was calculated ia the ‘alesis manner: ° 1). the ote ' . & 
ae ee server made. note of the number of steps that it took to stop after he or 
A "She sensed the signal, 2) this value, (converted into paces) was then 

-. ’.” multiplied ‘times the average. pace ‘length for each person. .The resulting 
- value was the:. stopping distance for: that particular repetition. Since 
--. ‘the steps taken when coming to.a stop were usually smaller than normal 
~ walking steps, the stopping distance is actually less than the experi- . 
‘mental value derived by. the calculation above. The experimental value 
* would never be exceeded, even ata very ‘abrupt Stop (see Table T). 


Other ‘data noted during. this procedure: were: 1) cane ‘technique (diagon- 
‘al or touch), 2) whether body motion was interrupted when the par tici- 4 
- pant felt the signal and stoppéd. (i.e. did they lunge forwar@ or -go off 
balance), 3) the position of the cane and 4) right and left feet on the. rae oe 
grid (this was used to calculate the distance between the cane and the | ths - 
forward foot after the person stopped) .” Following compTetion of th . 
_procedure, the results: for each calculated value were sunmed and di ided . 
¢ by: the number of repetitions of the run to give average values . TaWNe 2 
a ae lists thermasy important: results for: frocedurg 1. 
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‘= Procedure 2s Raise 


e «This procedure was “désigned to determine the minimum ealse that a signal 
would have to be in order to be. detected by a ‘qraveler, ‘either with. the 
Ae) ~ cane or withthe feet. Figure’4 shows how the experimental testing . ~~ 
» - Station was designed. The materials that were. used and their. placement . oy 
( ~ on the floor surface are shown in Table 3. 
Each participant was placed at a different, randomly. cdleetai distance 
(one or more feet) from the first signal, — and was told to walk straight’ 
. ‘ahead from that spot. Each was then. told to stop when a floor. signal me 
: was sensed, either with cane or feet. If the First. signal was, sensed, — 
. each part ici pant was told to proceed to see if the ‘rema ining ones could : 
be sensed. The procedure: was repeated at. seer two times. °° —_ r 


The coset idee wade note’ of the cane technique, ‘the signals that were, 
Yee sensed and the method by which they were-sensed, i.e. cane, Feet or. both. 
es ' After. the procedure was, Completed, the participants were askéd which 
= -« of the signals they thought was the easiest to feel and why. a lable 4. 
Shows the ESuS of this: procedure . 


@o* & 


The Sasuits’ indicate that: signal 4 oe ee slightly ‘atten than did 2. 
_ and-3, Signal 4 was -also seen aaa easiest to sense. by all of the 
” tes ~ participants¢who answered the question. Reasons given for ease of de- = 
“4 _. ¢ tection were resiliency of the material, its texture and the height o . ee 
3 . the raise. The results alsé show that the diagonal method was more - 
F SEP Ie lent as. there was a min tinal number . of “ne: contacts® ee on 
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ae 4 ee a: a 
. testing runs. One qualification must be made, ho 


| Boe a . 
ever, regarding the = ==. 
. ., testing procedure; that is, the signals were only 36 inchés wide, If. 
“54. they had been wider, the resultS would/have shown a lower number of. 

no Contacts, » a re Wane . a ee see 


. ; 8 . Procedures 3 throu h 6: Conf i uration a 


‘ Procedures 3 ‘through 6 were designed primarily to test signal “conf igura- : =? 
— tions, and ‘each procedure was repeated at least twice by each partici- . 
: pant, going first. in one direction and ‘then reversing it. Prior to the . 
beginning of this set.of experiments, the participants were -introduced 
to the materials. that were being used as signals, and before each: ‘ Le 
. ' procedure they were told the general type of configuration that .they 
‘ Would-encounter... © 7 Te ee, * a oe 


: ‘ i} ' o : ; . a : : > 

_ They werle then located’as in Procedure 2, at-a randomly selected dis- 
_ tance fran the signals‘ahd were told to Proceed straight ahead unti] 
_ they sensed a floor signal, either with their cane or feet, at which ~ _ ; 
point they were to stop.’ If t ey sensed the first signal in each =. . 
procedure. (in all but Procedure™s)., they were told. to proceed to see if: ip tie 3 
they could or could not. sense the remaining ones. os | 


The observer made note of the cane technique, the signals that were. 
- sensed’ and the method by which they were sensed, i.e. cane, feet or .. : 
both. After: the précedure\ wasi completed, the participants were asked) - iu 
which of the signals they thought were. the easieststo feel and why. In — 
addition, for Procedures 3, 5 land 6 they were asked whether the direction _ 
Jin the strips or ribbing, relative to line of ‘travel, made a difference © - 


- ey 


~~ fin ease of detection. - [. 7 
' : - 235 : , ; woe a ne : ha 
: _ Procedure “3 (abrasive strips): 


The materials used in this procedure were one inch wide abrasive strips, 9... 
The layout for this testing station is shown in Fig. 5. Table 5 il-- -_* * 
lustrates the results for this procedure. The results show that . i 3 Te a 4 
Signals 3-3. and 3-4: performed better than’ the other two. There isalso .  .. a 
‘evidence of learning, as detection improve with each successive => - 
“*.  * encountér.: Also, most of those, who detected. the sjgnals.did so Tiyst: 88" oa a” 
with the cane. Finally, there seems to be no Significaht. difference ne _ 
. _. In the detectability of signals when the data are Categorized "by: cane © . +s 
>» |. ‘technique, Oe s wee» eee a 2 re | 


ekg %, 
. : = as ; ie . : o : ans ae -) ‘ a . y . a , ‘ - Fy 

; aR 4 participants had no prefér€nce regarding signal configura- . a 
_*, tion. OF the four that did, two liked 3-3 the best and two liked 3-4... ‘ 


The reason for preference was that the size of the Signal was better,, ©. 0 8 
1.e. the ‘larger areas were much better than the smaller ofes.. The 9 *. : 
participants: also felt ‘that this material coulg be a -good signal for. + 

| the feet of the -traveler as well, although some found the abrasive sur-° 

"sy. face unpleasant to walk on. a oe 


eo ‘ . 


> <? 
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Pr aiure 4 (abrasive sida) oe = ex . 


An abrasive material, arranged so as ‘to cover different areas, \ wa S iced? | i | 
in this procedure. ‘The layout of the testing station ts. Shown: mn Fig. cS. 
Table 6 shows the results for.this procedure. . 


' The results show that all three Cues‘ performed about the same. Most. 
participants sensed th@’signal with their cane,: but cane technique did: 
>. - not make‘a difference. Three consumer testers had no preference re- = 
garding signal i de Of those.who did, four, liked the larger, : 
Solid signal, 4-2. . They also felt that the 6. inch break in signal 4-3 .. 
was confusing and “not very helpful... Only one participant py steanet: Sigx 
nal 4-3 over the others. ' ; 
2. 
a Procedure 5 (sma area mat): | | ; 
Two & inch by 36 inch pieces of ribbed rubber mat were used in this 
. . procedure. The mats were. arranged.so that-the direction of-the ribbing 
v  ..Kelative to line of travel was different ‘for each signal. Figure 7 : 
“41 lustrates the dimensions of the mat and the station ue a 7 - 
Shows the results, ‘for. this procedure. ": 


The reailts for piccelue 5 show that a little over one- half of the 
participants missed these narrow strips with their cane but detected them 
with their: feet.. When the data regarding detectability by cane are ex re 
.amined, signal 5-1 performed sdmewhat better than 5-2.. The reason for,” ~~ 
this seems to be the direction of the ribbing, i.e. it is perpendicular | 
to the line of travel,” This finding was also reflected in the preference ‘ 
- question, as four of the f ive that stated a preference. opted for ee | 

_ 5-1 because’ of the: direction of the ribbing. gk . 


oa 


Procedure 6 6 large area mat ): 


© one 5 foot by 5 foot piece of ribbed rubber matting was used ‘in this 
procédure. Participants approached the mat from.two directions to see: 
if the direction of ribbing relative td the Tine of travel made a dif-— 
ference. Figure 8 pulsar the mat S. dimensions and the aearion S 
i 1 yout. . 


~, / AN of\ the park icipatice peas the signal ae from both dtrectiond: 
| with both cane and feet. Seven of. the eight detected the difference in” 
r the: i of the ribbing,: and: three of the four who ‘stated’ a prefer- 
4 "ence Tiked the ribbing ‘the best when it was p rpendicular to,the line of. .- 
_. |. travel because it produced a was hbt rd ef fect hen ‘encountered by the ; 
yt. @ane, See , re = ; | 


aA 


vera Preferences and Comments 


P f = | After complet'ing all of the’ precedes, the parti icles liere asked: “") 

gto indicate which signal.or group ae signals would be most helpful in - 
~ 4%. -warning travelers of upconing dangérs, 2) if’ there were is other types = a 

= ri of isan: mee mater tals that ng felt would. be useful as ee a. * 


NN 
x 
a 


a 


and 3) whether ‘there were-any ‘types of floor surface materials that 
“they “had strong ‘negative feelings. about. @ oe 
N 7 z “ie : { 


AlN of the clients preferred the larger area rubber matting, Reacone: 


given\for this choice were: © 1) a larger area provided more of a warning - 


thana ler: one did, °2) the te ture (ribbing) and the resiliency. of 


the mat “lal made the signal distinctive relative to the floor surface, . 
. and:'3) the: ubber provided a distinctive sound change relative. to the’ - 


floor. a _— os | | Ob 
A number of surf ces such as Carpet, wood and metal slats were men- % 
‘tioned as possible\warnings of imminent danger’ However the consensus 


+ Of the consumer. testers was that any distinctive change in thé floor sur- » 


_” between each, individual brick 
catch their’canes, - | 


face would be helpful, as long.as it was Consistently applied. 2 


‘In-answer toathe question regarding floor surfaces that they didn't.*, 
like, the participants na masonry and ceramic tile floors. The 
_ problem with these surfaces 7's not the material WEIF, but the spaces — 
_block--spaces inwhich travelers. - 
; oe 


Analysis, Conclusions “and Recommendations 


The results of the laboratory experiment indicate that there are at 


least five important factors to be considered: in design of tactile «| - 


| warning signals:-.1) the height of the raige,. 2) type and texture, 3) 


material Contrast between. signa] and Floor surface, 4) depth of signal 7 
and 5) color of signal and placement. . oa 


“Raises 2 os te 


large enough to conclude that 


“fF 


The Signal should be raised, from the floor surface at least 1/16 inch, - . 
but no more than 1/8 inch.. Although a cue with a.raise of 1/32 inch was 
sensed during the experiment, the number of misses was sufficiently ~~ 


more than 1/8: inch, are considered unacceptable because. they can become.-: - 


. tripping hazards, In fact, the building maintenance industry tends to’ 


avoid materials with a raise greater than 1/8 inch. © 


+ a. 
. ¢ 


Type. and Texture ~~ 


eS a 


A sdgnal covering a large ared is moré acceptable: than.a signal -con- _ 
“sisting of a single, narrow strip...In addition, a patterned or roughly 


. Wextured material 7} ore acceptable than.a non¢patterned one, 


- # ° 


Material Contrast: . ; > rr ae 


“ule . 


- There should.be-a recognizable contrast between the signal and the 
.. floor ‘surface. Therefore, materials used as signals should ‘be cons{der- 
'. . ably harder. or softer than the floor surface, “Table 8 showsa .: - 


a oe 


: . . * x ; 2 : i . 
By a | ees ? ied oe : 
bop gk. 3 oe, 


ae) 


! a slightly higher raise should be recom-@ ~~ 
mended asa minimum, This fould- raise the probability of signal detec- . 
_ tion to a more acceptable level. On the other hand, signals raised 
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| the larger the signal. For example, in thé lab 


Jos 


_. ‘performed very wel 
» . Jarger areas would have been needed. 


mMiterials affects the size of “the signal. The higher the contrast, the, 


smaller the signal needs, to be. Conversely, inbaeor the ‘contrast, - 


rubber ‘matting was placed an a ‘cement. surface e contrast in. , 


materials is very, high. In addition, the matting was ‘a very resilient’ 


material. This resiliency added more to- pike recognition by. ‘its feel 
and also. by its s “Hes as. the cane cron Therefore,.the signals — 
Had tiles.been su tituted for the pubber mat, ” 


‘s 
EY we « .. a ". 
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Depth of Signal: . e a _ ae 


. The signal must cover. a large enough area to have a “high probability*of. : 
~sdetection. The critical dimension is depth, that is, the distance Be- — - 
“tween the hazard and the beginning of the signal (see Fig. 9. ). ~Thes> .° 


recommended range of signal depth is between 18 ‘to-36 inches.’ “These: 
figures were arrived at by first examining the results éf Procedures 2 


_ through. 6. From.these data it’ was concluded that the 5 inch and:6 inch 


—hals performed well primarily because they 
~ and provided more time to Benes react and stop. 


Color. and. Placenent: = - os . as ea Fa ee oe 


'. deep signals were unacceptable.- Ont dther hand, the-data fron these“ 


procedures did not provide conclusive evidence as to thé acceptability 


. oof the11 inch and 12 inch signals. However, when the data’ from Pro- 


ory experiment,. ‘the. | 


conpanicon of nateriats based yon the. above criteria. "The ‘contrast in a 


cedure 1 (stopping. distance--minimum 1.1. feet,.maximum 4.0 feet,: average - 
_ 2,82 feet.) were examined, the 11 and 12 inch signals also became-un= 


acceptable, because they did not provide enough.time and space ‘fol lowing 

detection to be efficient warnings. The data from. Procedures 3-and’ “4 on 

‘the performance of the 16 and 18 $nch: eels indicate that ‘these sig- — 
re deeper than the others | 


Pp. 2 
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a 


No data were collected ree this phase of eee that sinseens res 
‘lated to signal color and ptacement, although it was generally felt that” i 


the color of the signal should contrast with the. color of the hazard, and. 


‘that the signal: should be. placed at the top of each Staircase and:’near 


the edge of any drop off or platform. ‘To aid in determining color and. 
placement, John Archea, of the National ‘Bureau of Standards, was: ‘con- 
sulted (archea, 1976 a, 1976 b, Note 9). - 


Fog staircase hazards, it was “concluded that: the - signal should contrast 
S19 


nificantly with the color of the hazardous area, but: shoutd be the . 
sameé-as that used on the approach to. the signat.. This would ‘hight ight 
the hazard: and aid sighted and. “partially sighted persons in differen 


| Hating the hazard from ‘the approach. —- a ee oa 


* ® 


Signal placement was more difficult to determine. “Howeva: a general 


guideline was ee which states that there. be an intervening’ area 
between the end of 


-In addition: this area would be the same color as the hazard, so. that - 


oe x 


“attention can be i are on. the ‘upcoming i and ‘away: from the. signal. 
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signal and-the beginning of the staircase hazard,. .~ 
* “and thatthe signal; not end at the exact moment.that the hazard begins. cone 
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ww. 7 er. ae ee ee es oe Oo 
ae : rs -. ‘These findings only apply spe€ifically to signals used at> statreasy 
oh 4. . and not to those used at other hazards, suchas intersections of walks © 9. * 
{ * , * sand: streets or on subway “platforms. It is felt, however, that: tactile. - 
» .* floor signals can be upilized to warn of the other hazards as well as, ot 
» gs Staircases:10° 0 6 FQ ”. Bo as 


(see Fig? 


ry 


= 2 ine «Summary of Recommendations - ee Ss o. ee. MG pe 
” ‘ - : a “4 ; : : . ; 7 a - 
. _ . Based.on the andlysis of results and discussions with ‘consultants, the’ z= 


te . fehl owing are :reconmendat ions, for design of warning signals: «4 


5 re ae \ Signials should be raised at Teast 1/16 inch.but Not © . 2a 
Mg eee “more than 1A ifitch, ~. 7 ace a F on ee 

2. Signéls should be patterned-or roughly textured and’ ; 

+, COVer anvarea, .  . 2. 3 

3. There-should be a recognizable contrast Tn resili- 

ency between the material: of the signal and the. 

- matertal used on the floor surface. . + 

. The.signal shoyld be between 18 and 36 ‘inches deep — 

_afid. should bs. installed along the boundary“of the ee a ee a 

. - hazardous aréa, except at stairways where an’ inter- ne oe Pa ge 

pee eS “ "". vening. area between the end-of the.signal and the: - }é so 

| A “+, . * . beginning of the hazard should be provided. =. . es 
se gee te <8. Fhe color of the signal should be the same as the ss: i * *% Z 
ose RE 8 surface of the approach, ‘but contrast significantly . re ee 


tees 2,8 with the color. of the hazard, + | a o 7 A 
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Figure 3: ~ e-2 ¢ (drawing -not to scale) ” 
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‘Table 1; Example Calculation of Pace, Gait and Stopptng Distance . os on 
: | ae . ° ‘ | . . 7 . . : y : . , R 
Pace > . _ = ef a 7 ca eh ge 
1. Number of steps to walk 20 ft = 13 steps . — a . 7 
2. Pace # wong) (1/2 x13 ry = 20 ft/6.5 ft= 3.1 ft/pce oe aS 
«Gait. : ; .. . 
ma Time to mie 20 ft = 8 seconds, a e . # 
_ @ Gait », (60 sec/n/s sec) x-20 ft. = 180 ft/m 7. rr rr oy 
du opping Distance . ee _ 4 “ 3,# & tae ) 
eevee, : 
* 7, Number of steps between signal sensed and place where per'son . io a 4 
/ stopped = T' step = 1/2 pace © _ ey oy aga * 
2, _stopping’étstanee = 1/2.pace x 3.1] fetpace #1, 55 ft r ¢ _ 
: ’ 


7 
ag 
6. 
Pace | B72 ft 3 Fe | , 
- gait * ‘182 ft/m 184 ft/m*186-Ft/m re ae. | 
“ (less . (less (les ues : 
Stopping Distance : \ than)2.82 ft  than)1.1 ft hana: 0 ft : 
: Distance Between Forward Foot and 20.9 in. 3.0 in 37.0 in SS one | 
a Cane After Stop — a ‘ . oe ee ee et 
7 a toueh technique only (NeI1) 27.4 dn 37.0 in 0p 8 eS. eye 
3 . >. diagonal. technique only (N*6) ~ 9.0 in *. 3.9 in 13.0 in” «= 
4 + : 
: yo ; & : JAY ; : oF 
ee he 3: . Materials and Placement for Phase 2-Procedure’ 2 ; 
Ma ter ta} Desert ton moe 
1) Magk ing tape. 1/64, 6 = 1x36 in strips at 1 in 11 in 36 in 
(2 layers) = - ©" os intervals °° @ é 
2) Abrasive strips ‘1/32 ie ~ 1x36 in strips at 1 in 11 in © 936 in 
4} a —, e _\. intervals - ' . 
) 3) Abrasive area = «1/32, \ - seas M12 Gn & 36 tn. 
| 4) Ribbéd rubber mat 1/8 = -1'=-1236-Th area with yibs. 12 in 36 in 
we. ae ae ee oye os 4 ~ running perpendicuyer to a 
se Se ' - + te Vine-of travel oe 


Signal sensed “2 0°13 1-18. 0 5 6 6 0 8. 6 ON 


Easiest to. feel 0 0 0 5. se ed ee eS 


a Table 4; Rpstits for ‘Phase 2- Procedure 2/Raise N. z. 18. trials by 8 consumer ° a ee 


- Both Techniques * : Diagona? Tech~ Touch Technique | 4 
Combined © que (N = 6) (N = 12 
(1). (2) - (3) LO) ti) (2) (3) (4). A) (2) (3). (4) Ae ye 


Number of occasions 18 25° 7 = °3.--6 1-8 0 124 6 3 
hot sensed ee OS os at 


"Three individuals were unable to aeeaee which = they felt lag the . 2 ; ° 
easiest to sense, - i 
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: Aggreg até Data 
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Figure 5: Phase 2 - - Procedure Et ein ngt- to scale/all dimensions in 
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Table 6; “vaults: for Phase ene 4/Norasive Apes (N = 16 trials by 8. 
consumer esters 
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gan sed by: “Sensed by: ~ '  Sensed by: . . 
Signal gene ume Both’ ‘Not _Cane haat ‘Both Not: Cane Feet Both Not 
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e Table 8:. Signal/Surface Combinations with = gs 
Sa, oo Perceived Differences in Hardness » oe 


— —— — = ; | 
Signal Material -_ Walking Surface Material —_ Ya 


‘cancrete, asphalt ~ carpet, wood, resilient | 
* . tile, sheet plastic, rub- ; 
ber or ‘plastic cushfon ae Vo. 


’ 


brick, quarry tile, carpet, wood, resilient. : ie ., ; 
4 Pan stone . tile, sheet plastic, rub- -° °:. . \ e 
; : - ber or plastid cushion® : : Lt 


" sheet plastic _. all ‘surfaces except resil- — ; Dw og vA 


: ; oe tile © . 
pe subbed br plastic ~ all surfades except tight- oe aoa: , ae < an 
% _ 2 cusion® je ly, woven carpet with a : me Ae ~y 
PGi ell Fu, oOpre Dales a fee , 
° carpet : all surfaces cept rubber - Le ‘ 


or plastic cushion® 


. = a Ne.g.: cushion ® tennis court surface : . so 
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Example of & Tactile Warning Signg] at Stairs 
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The purfbose of this phase ‘was -to test. the ‘recommended tactile warning a 
yy °. Sighals in an actual building, In’addition, an experiment was designed - ° - 
+ yt 280: est the use of raised numerals on-an elevator. control panel. 


/ oo. Participants ae a 
ieee oe ee ae 

ive-participants, were tested in Phase 3, All of whom participated in. gai 4. = 

hase 2. fach traveled usin'g the long cane and was considered an aver= we 

. age traveler, based on performance in Phase T. Since the protocol was” 7 

"_./an important. factor in Phase 3, individuals were chosen primarily on = 8 8 = i 

_ #. their ability to communicate their observations during the testing pro- ee 

cedure, |, an 7 ~*~ ne - @ 4 


The Experimental Setting and Procedurds ON oe * gt ‘ 
| : Laka ea: ia | 3 . 


> Three floor levels of ‘Newhouse-1, a ¢ampus academic buiiding at Syracuse . 

©. 7. University, were used in Phase.3-- level 1,°level 2 and the basement . 

,  Tevel, (see Fig.. 10). The new-route was chosen because it presented fewer: 

_, . problems than the route in Slocum and Link Halls, ‘and it was hypothesized 

that it gave clearer orientation and mobility cues. qihus, confusion in ~. 
~ + the route would not. ‘interfere with warning Signal recognition... * 


Tactile floor’ warnings were installed“at the-‘tops. of all staircasés along - 
~ | - the route as per Figure 11. The depth of the signal's varied, hdwever, $o ; 
“¢, a that this aspect of the warning signals could be.tested. A minimum depth. 
. -“" "of 18 inches and a maximum of 36- inches were utilized. In-.addition, a 36 © 
-inch square of. the. signal material was placed in front of the elevators 
ay fever) and in the basement (see Fig. 11), -.° ~ 7 ea . 


3 Each' testing. session consisted of a prewalk briefing, a traverse of part - = 
of the butldtng, two mapping: exercises, a debriefing interview and a  « 
| Protocol of the route,!’ “ a ce 7 = 


. \Before proceeding with the walk, a briefing was held to explain-each Of ws 
_ \the five procedures ‘to be completed and to familiarize the participants @ | {- a 
ith the materfal-used as tactile warning signals and the raised nunera |S i ge @, 
_Ramiliarization consésted of simply Pei ot of the warning: *- ° 
-. . ° ., signal material and the- numbers to the participants and giving them some. 
ao “time to become familiar With them. °° oy \ a Be a ae 
~~. * - prior to the beginning of Procedures 1 through 3 (in the case of Pro- - . 

~ -Cedure 1, prior to-each of the two segments), . the participants.-were read: - 

jet of directions by the observer to help them negotiate the walk. 

Aid\ was given only-when it was solicited or if a d¥nger to.the partici- 
pant was perceived by the observer. Figure 11 shows the route used in- 
the.\first four procedures by segment, © ~ oo 


subjects proceeded through. the routé, their reliance on the tactite oe Oy | 
‘ % * ee es ee. S 7 a 


es ee 3 a _ 
- ££’ ; db 7 , ‘ 
N : be 4 ; : 


. ~~ ‘ ae . ‘ / - 7 - : | ; 
° : = o/ : | , i oa - es . te 4 eg 
oo are: ae Pe at ee ee 
she rn Be, 7 1 yy eer . pate ee 
; ne ae ae 8 
_ 7 warning signals and their performance in using the raised numérals on the “ee 
ap _ elevator control panel were observed and recorded. rere oe 


Procedure 4 was'a straight-on approach*to a dow.staircase, ii front-of . 
- which was installed an 18 inch deep floor signal. This procedure was. : 

designed to test the performance of the minimum depth in a situation 

where an individual approached a falling hazard head-on, and at full gait. . 


Holi eae and 3, participants constructed maps of the rout a 
as in Phase 1... The final procedure-in this session consisted of: 4 pro- 

. tocol designéd to help in constructing each person's image of the route. .. 

; The participants, again walked the route apd were asked to provide a nar--:. - 

° ~  yrative of their impressions of the environment they were walking through.: _ - 

This. narrative was recorded for later analysis along with the tactile _ 
ff obtain an idea of the participants image of tha Newhouse. 1 route. 


~~ #  Results\and Conclusions 


‘The results indicate that the'18 inch signal depth was sufficignt in most. 
~ Cases.to warn participants of upcoming falling hazards in this particular 
‘building. The occasion in which a,.deeper ‘signa would have been better... 
: was in Procedure 4, where an 18 inch signal was installed at the top of «= 
‘ a Staircase that was approached straight on. In. this case, a 24-inch + 
~+ Signal, would have been more acceptable. These results Should. be qualified. 
' & by the fact that the: ideal resiliency contrast (resilient rubber mat on . - 
_ terrazzo or granite floor) was. ‘maintained. ‘Signals with minimum depth... 
Y . - y .were.possible’ in this Situation, but the-depth wouldvhave: to be larger 
_ , With less contrast.. = \- “3 (et Ss % SS : 
-.\. In testing the raised numerats -on the elevator control panel, it was . 
_ found that. some of the participants had not been. trained in the use of - _ 
- Arabic characters; therefore, they found the raised numerals very dif-"°. 
. _ ficult..to use: However, all of these individuals felt that if Arabic. 
~~". ' Numbers ‘were used, they would learn their configurations and. would 
' definitely use them, © 2 00 a ars 


w. 


". Those participants who did yuse‘the numerals found them difficult. to. read, . 
“-- although they were able, after some practice, to, use them. successfuPly. 
Their feeling was ‘that the height of the numerals was acceptable .(1/2 
inch) but that the stroke width (stroke width-to-height ratio =.1/16' inch 
‘to. 1/2 inch = 1:8).was too thick, ‘thus causing a crowded figure that | — 
was difficult to'read. Av Sharper letter was recommended, i.e. one with, 


4. a larger stroke width-to-height ratio. - 72 
Although the hypothesis regarding building: imageability was not directly - 
"tested in Phase 3,.the‘results that were obtained seem to indicate that | 
- the Néwhouse route. was ore ‘imageable, ‘ahd, therefore, easier to negoti- .. 
ate and map than vas th h el route. .The first major enyironmental 
a factor which helped enhante the imageabil ity of the’ Newhouse 1 route was. 
4 °°" the absence of large numbers of obstacles and noise to distract atten- . 
| tion.or mask other cues. -Thys, the available environmental cues and _ 
"landmarks were strong in: stimulus value .and were easy to read. 


Bm 


wg 
are 
ay ate 


- In additjon; the synmetry of the building and the presence of ‘strong 
‘and consistent. edges over the majority’ of the route helped -to-improve  -. 
the ‘imageability of the building. In areas where these edges were’ weak,- 

. e.g.ithe first ftoor landing and. open doorways near the staircases on 

the second: Moor, .the participants encountered probléms during the 

walk -gnds afterwards when trying to map the route. =. 9°") .. 
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. Figure 10. 1:. 


"Figure 10: 
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‘Newhouse 1 - Level 1 
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Figure’ 10.2: Newhouse - Level2 * 
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Phasé Briefing and Procedure Directions — 


‘ There are 5 procedures in this séssion. During the first 3 procedures you . ew . 
will be following a route around the bpilding, but our méthods will be oe 
‘ somewhat different from the ones we uafd during your fTYbt session at. Slocum. . aoe 
Hall, We will read you the direction before each procedure and repeat. . en: a 
. “them, ‘if you wish, so that you compl @tely understand ‘them before you begin. 


nae ‘A major goal of today's session is to test the effectiveness of our proposed. 

tactile floor cues, The-cues‘will be Ycated at the top of all staircases — 
‘and in front ‘of the elevator, Some cues will cover a larger area than others. 

This “is an example of the material we are using, (show and tell) ‘ , a 

Now we'd like to give you a quick outline of each procedure. ‘Procedu 1 oe Ve 

C has 2 segments and you will start and finish in the. area you .are now | anding . ; 

din, After conplecag@t this procedure, we will ask you:to map the-route that . 
* you walked, ‘* 4 ee ees ps 7 

F . tas : 4 . oa ae eee : wt ‘ ES : i i 

prieigh 38 During. Procedure 2 we will be tésting, raised numerals. on the elevator’ control : _ 

‘* panel and elevator door. jambs. On this board we have an example of the aes a 
characters that will be on the actual panel, This is not, however, an actual. co ad 

replication of the panel--the characters will be in different. positions. , 


, (show and tell and test recognition) 


‘ Procedure 3 will be similar to the first procedure. You will be asked to 

fpllow a series of directions and walk a specific route. We will ask-you 

to map the route at the end of ghis part also. ; ne plea 

After the third procedure, we will teview the first thie, using a debr fef ing = v 
questionnaire similar to the one we used in Slocum Hall. 4 ay? 


. : ° : : : as, . 
Procedure 4 is &- short walk designed to test ‘a tactile floor cue ‘and it will 
‘ 


¢ 


eg not be mapped. . . ; . . . ; 


“y, Salt Peogeduke 5 is a "protocol": During this part -we will Walk the entire route 
; ‘-again--informally,- We will ask you to describe the building as-we walk along 
*- and we will record your remarks, © ar a ee . : 

ae het us ‘reiteratg, as before, that we are testing the building and not your 

bee abilities, Tf you have any major problems we will be nearby.- Any Questions? 

“4 Lets begin, oe _ mee - 


Procedure 1 - Segmentl ° . “ . # 
Sane ny ee es 
You are now standing on a‘rug by the entryway of Newhouse I. Straight ahead : 
of you is a staircase going up to the next floor. ‘The staircase consists of - 
..  & few stairs with a ‘center railing leading to a large landing. Set back _ 
; further on the landing and to your right are a larger number of stairs con- — ca , 
‘tinuing up to the second floor, Tactile floor cues are located on the landing ; 
7 .and at the top df the staircase. Please proceed straight ahgad and. all the ff 


aN 


ca 


way up to the second floor, When you get to the-second floof turn right and 
‘stop, (Repeat) At the top of the staircase you will receive directions for 
the second segment of part ene, ~~ eS i a 

: - . ed : , - . ie . . = : : : : 3 i i * 
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Paes is Figure 11:: Newhouse 1 Experimental Setting ~ by Procedure ee 
-_ ee : - ae : : —« : = — f me a . ae, 7 - 2 a ee oe . a 
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Phase 3 arief in aad Procedure nicections . (cont..). 


"Procedure 1 - Segment 2 A Gg te, ne _ , 


You.are now on the second Kec of oe. I. You are going to o fs valking 

-. three sides of a square and you will be making right.turns.’ Please proceed 
straight ahead and turn right at each intersection. As you proceed around the 
square, you will feel a tactile floor cue on-your right. This indicates that 
you haye reached a staircase on your right which goes down to the first level. 
. Go down the stairs to a landing. Turn right on the landing and proceed down 
‘another set of stairs and straight aheadto the carpeted area at the entry- 
way of the building. i This will complete the first. procedure. , 


Procedure 2 
emma ce ene 


‘From this point, ‘go straight ahead until you reach another carpéted area. : 
~ When yOu, reach the carpet, turn left and enter‘the elevator alcove. Th@re . 
is a tactile floor cue located directly in front of the elevator. The call 
button will be to: the left of che elevator’ door. Push the up call button. 
“‘Gepeat) a 2 : o 4 a4 

~ zs 
Now please ‘Mess G. When the elevatér stops, exit is a a couple,of paces, 
turn right and stop.. At this “point, Procedure 2 }-will be completed. We will 
not be mapping thia procedure. . . val : 


* 


Procedure 3 m 


You are now.on the ground floor of Newhouse”I. .Please proceed straight ahead_ 
and go out of the alcove and into the hallway. After you enter the hallway, 
turn right and go. straight ahead. You will be looking fora down staircase. on 
your right. A- tactile floor cue -is located. at the top of the staircase. ° 


. Please go down. the stairs sto the basement floor. There are handrails on both 


sides of the stairs. Please use the handrail. When you get to the basement, 
please stop. (Repeat) a that point Procedure 3 will be completed. 
. x 


' : : R) 
Procedure 4 Hl C ; 

——_——_—— : ’ : 

Straight ahead. of. you is a staircase. Please go atedigne ahead and down. the} . 

stairs, There is-a tactile floor cue located at the top.of the staircase. 2s 

Also, there are handrails on‘both sides Sf the stairs, Please use.the hand- go. 


rail, Stop when you get to the bottom-of the stairs. (Repeat) 


Procedure 5 2 a : 
This is the prdtocol. We will read you the directions ‘again. Wh e we are 


Key to Figure 11 ne a 


1 - Beginning of procedure . Be Be a ht 
1 -. Beginnigg of segment ; rae 2 
@ - Direction of travel ra @ ef ° _ 
_seee Route” of travel | | , op. at 
@.- End of procedure or segment 4 ; ‘ = 
“gma - Tactile floor signal 
js - Tactile floor signal oo dal or size in inches) 
ve (dn inches) , = 


Figure 11: (cont.). - 
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You are now on.the second floor of Newhouse I. You are going tb be walk 


Figure 11.1:° Newhouse 1 - Procedure 1 


Procedure 1 ~ Segnent 1 - . , 7 ’ _ 2 
rae se ra ae a : 
You ‘are now standia® on a rug by the entryway of Newhouse I. Straight§ahead . 
of you is a staircase going up to the next floor, The staircase consi§its of 
a‘few stairs with a center railing leading to a large landing. Set babk 


further on the landing agg to your right are a larger number of stairal con-:. 


3 
tinuing up to the second floor. Tactile floor cues are located on th@ landing a 
and at the top of the staixcase. Please proceed straight ahead and af the ce 
way up to the second floor. - When you get to the second floor turn right. and 
stop. fepess) ‘At the top of the staircase you will receive directions; for 


A e 


the secoQd segment of pkrt one. 


Procedure 1 - Segment 2° 


‘s a an ee 


three sides of a square and you will be making right turns. - Please proceed 
straight ahead: and turn right: at each intersection. As you proceed around t 
aquare,.you will feel a tactile floor cue on your right. This indicates,that 

you have reached ~a staircase on your right which goes down to the first favel.. 7 
Go down the stairs to a landing. Turn right on the landing and’ proceed down 
another set-of stairs and straight ahead to the carpeted area at the entry- . were 


way of. the building. (Repeat) This will complete the first procedure, t.- 
; _ _ aes ae : ry 
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‘from this point, gO straight ahead until you reach another carpeted ¢ area. 


2 


Procedure: 2 a "Eg _ oe | . > 2 eo > 4 a, 


When you reach the carpet, , turn: ‘left and enter the elevator alcove. Thera a 
4a a@ tactile floor cue located directly in front of. the elevator. The call - an 
button will be to the left of ‘the eerare door. Push the up call button. Me . ' 
(Repeat) a ; Me ’ eS . > 

: . . \ : - : ta : : 
Now please press G. When the elevator stops, exit from it a couple of paces, 5 . 
turn right and-stop. At this point, Procedure 2 will be completed: We will , 


" not be mapping this procedyre. 


6 


Procedure 3 


You are now’ on the ground floor of Newhouse I. Pl@ise proceed etraight ahead 
and ‘go out of the alcove and into ‘the hallway. -Affer you enter ‘the hallway, 
turn right and go straight ahead, You wi1l be lodking for a down staircase on 

your right. ,A tactile floor cue .is located at the top of the staircase. 
Please go d the staira to.the basement floor. . There are handrails on both 


sides of the stairs. Please use the handrail. When you get to the basement, . 7 


please stop. (Repeat, At that point Procedure 3 wip t be. mpiertee 


. Procedure 4 * : oo 6 ; a 


- Straight ahead ef you-is a staircase, Please go straight ahead and down the 
j stairs, There ig a tactile floor cue located at thé (dp of the staircase, 

# Also, there are~handrails on boph sided of the stairs. Please use phe hand- 
rail, Beep when you get to the hottom pf the es. (Repeat) 
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_ Recommendations. , 


an} <4 


7 en : i a eae 
. Recommendations - 7 Ye a | 
Following the completion of the final phase of: field research, data. and. 
_, fesults of. all phases and the. workshop were analyzed, and design recom- -* 
“fendations were formulated. These recommendations were then incorpor- 
ated into the proposed ANSI Al17.1 revision that was thgh reviewed by. 
Project staff, consultants and-members of advisory revidw panels. 12° 
- The recommendations. listed below (indented) , therefore, are based not |. | 
Only on conclusions reached.in :this: study, but upon comments and sugges- -- ° 
tions. of ‘consultants and Pahe!l members as well. Commentary has been... - . 
.added here to further clarify Several of the recommendations... Also, ~~ 
alt these| recommendations. are not. necessarily incorporated into the 


final ANST. Standard, — a _ oe Fae 


fon bjects “that are potentially hazardous: to people with 


a #3 .- §evere impairments of vision.shal] either. be detectable 
Sot. oy. by the use of long cane techniques or removed from the 


Obs tacle’ 


oF th of travel. . 
a nah Bese 7a oe ee ee re 
_ Itwas co Cluded that dog guide users generally have fewer Problems avoiding = 

y+ obstacles and traveling thgough irregular spaces than people who use Cares, 
sa = ' Therefore,' environments designed to accomodate cane users would also be - 
i ... -More barrier free to. the larger population of visually impaired travelers, 

“+ Recommendations made specifically to deal-with obstacles and the visually | ‘+ 
impaired ar as follows: - es, 2 Be eo 
\ 


-Furntiture: If site furniture is built in as part 


down into the space above a horizontal circulation. 
5 + + path Towen than 80 inches (2030 cal “No object shall 
‘ae _? project mare than 4.inches (100 .mm) from:the side into \ . a 
2 . . the space dbove a horizontal circulation ‘path, below this height: 
co 3 Overhangs: \ If a piece of permanent built-in site furn-. \ 
aa iture,- such\as a telephone enclosure, garbage recéptacle, ~ 
ee. mail box, etc. is mounted on a wall, pylon or post and oo. ee 
-  .@, has an overhang above the detectable area of people who . nr ere. 2 
_ _'. \, use: long canes (see Fig. 12), then such overhangs shal}. Oye 
a oe .'be no greater-than inches (305 mn) in any direction ‘ 
2 eo. _ .from which a person may.approach. Overhangs shal} be . *. 
. . masura fron\ehe fac of the supporting structure at - a ro 
a the groufd to the vertical Projection of the leading ©.’ f i _ 
ff ws) edge of. the object onto the ground. = = © ee 
fe 3 “4, enna ie Hazardous Areas: /. If a hazardous area ex- .., 24 
ists next Yo.a walk or in pedestrian areas, ameans shall ©. 
bepprovided to help: blind pedestrians avoid falling into — 
“2 -.* 4 the hazardous area (see Fig. 13), ed . ke x 
oie eee S. Walk Surface Irregu arities:, Gratings located.on walks 4 | ae ae 
oe re prt have spaces no greater ‘than: 1/2 inch (12.5:mm) wide. ns Pees 
J ar ee OW So Be” ee — ee . ee 


o: 


- The ints vertical crs surface ehanses shall 
h 


- Maroing, Signals . 
“Tactile warning signals shall be used to warn people with: 
severe visual impairments of extreme hazards of pun 


One: of ‘the major, 


hazards exist, 


be 1/4 ‘inch (6.5 a Gratings 
walks. oy oo 


YY 
4 


or vehicular traffic hazards ina Path of ErOvens 


4 


ee Stairs n'a Path of ‘Travel and iecanee Loading Platforms: 


; spines should not ‘be located directly in a path of - 


avel. If stairs are located directly in a path of - 


travel, then tactile warning signals shall be provided - 


that meet the requirements for tactile warnings set 


forth below. These signals shall be provided at the 
ers ist § stair runs and shall be located as shown in Fig. 


vo . 


ee 


. me 


“Passenger loading platforms for public transit vehicles 


(e.g. subways and elevated trains) shall -have tactile 


Perna Signals located along the entire edge of. the. 


platform not ieXeerce ny guardrails or walls, 


ould not be located in 


= 


as 
fidings of ‘the study was the Usefulness: of . tactile Floor 
' warnings as cues: to upcoming hazards. It was concluded in the design work- 
shop that. the. warnings should be used only -in situations where. ex treme Ss 
The principle application of this recommenda tion is in .’ 
Situations. where stairs lead down, directly in the path of travel, on |. 
:* transit vehicle loading platforms. or on edges of. streets having no curbs, © 


: Eeconmendar tons regarding the neeeihes: of at) Signals are as Fol- 
Tone: ew. 


Tactile erin signals for stairs ina path of travel and for foe le 
OAC NG: platforms shal] have the following features: 


: Conf igurationt Regular ly Spaced, cont inuous pattern . 
- of strips running parallel to the edge between a cir- é. 


culation path and a hazardous area. 
Height and Spacing: As shown in-Fig. 15, 


< Appl fcation: Grooves within. a walking surface or ap- 


plied surface area are preferred. If ‘applied strips 


| pie ‘used, then they should be fastened solani 


eras to. Has the possibility of delami ation: 
e Fig’ 15) 
a. Perpendicular to Strips: 24 iraches minimum if 


. the material of the signal, has a different perceived | 


mrdness pan the: materia] of the preceed ify ene 


i Aedg, Se 
~ 


oer mae “ : 2 - rae 2 
oo j mes, 


— oo we 


O -w 


Le: Be _ Surface; 36 inches (915 mm) minimum 
a ~ oS the signal Cannot be percetyed as a ¢ 


aU 


N 


7 ie + §, sNo other walking surface on-a 


“Pedestrian and Vehicu 
If intersections o 
' aries between pedestrian and 


.. Intersections. of 


: ey 


Hifferent hardness, —-: 
Site ar in a building 


shall have the same pattern as the warning signal. . 


lar Circulation Paths: . 


f walks with streets or other bound-‘ “2 
vehicular circulation areas 4 


are level me then such boundaries. shall have: 


s tactile: warning sig 


: pedestrians (see Fig 16). 
. In the absence of -d-formal ized use of 
+ curb ramps can ‘be used to warn of vehi 
me - Of ‘travel. The problem in this case,. 
e that curb ramp instal latiens have Béen 
i B\ become: a hazard in and: of themselves. 
., “ramp for. the visuatly impaired person. 


- apex of the curb: (not within the crosswalk).and whiop directs pedestrians: . 


. (See Fig. 17). 0, 
(see Fig. 17). 


‘ Wfth.severe impairments of vision ‘towa 

Lee S ATthough:a number - of ideal ‘situations 

—~ of Out pp imarily on-the basis of high cos 
| for(instal ling curb ramps were ‘develop 
, ~ - plied, the-vigually impaired. traveler 


. als and ‘be clearly visible. to oper- 
ps _.ators of motor vehicles and bicyclists as.well ass 


tactile warning .signats, curbs 4nd 
cular traffic hazards in the path 7 
hdwever, i's: complicated by the: fact: 


inconsistent and, therefore, havé. . - . 


‘The most dangerous type of curb 
js one that is installed at the 


t 


rds the Genter .of intersections © | 
were considered, they were ruled: ~ 
t.. However, two recommendations 
ed. If they ate consistently.ap- 


will -be better able to ¢ope with _ 


~ them, These. recommendations are: . . \ . 
: 1, If marked street crossings are provided at intersectiohs, ~~. 
ar. : then curb ramps shall be within the marked- boundary (see 1 
ea yr Fig, 18A). | a Fas ea te - 
eo 2 Ramps at the radius (Or apex) dF curbs. shall. have sides - 
ss bo - * that are parallel to the direction. of Street crossings -  ~- 
TH a | (see Fig. 18B).- . gee 


_ Ramps in Buildings: oe 
| | | -. During the des tgn workshop held fH OW 


Le "tactile floor warnings should be insta 
oo, f ‘ings also.’ However, it was -concJuded 


lled atthe tops of ramps in build- 


ing at 1, it was suggested that 
that the 


Cues. and the ramps did not fall into the category, of. extreme Falling. 7 


» Hangrails as Warning Signals: 


the blind,.are as follows: . 
. on 1.” Continuity: Continuous along 


as _ ? mee | 
ERIC -.-+  :- 


_ Another staircase warning signal and mobility aid for the visually im- 
paired. isthe handrail. The recommendations for, handrails, applicable to. 


. 79 ak 


? 
. 4 


aw t 
al (of 


both sides of stdirs and? | 


if the material of | Pe fo 


slopes of ramps are natural: 


“at least: on one ‘side of - iio The Senki nicae hand~ . 
rail should be the inside handrail on parallel straight . ee 
. stairs-and curved stairs. Continuous handrails On both. ° 

', sides of landings are’ preferred, r 7 

. 2, Extensions: Sha? be at the fop 

ie in . - <1 foot (305.mn) beyond top risers parallel with the floor 

7 ras . surface; at the bottom of stairways, at least 1 foot , 3 

oe (305 mn).beyond ‘the bottom riser; parallel with the floor ‘ 
| _ Surface, Starting at a point one tread width. beyond the ; 
. 2 First bottom riser (see Fig. iD sa 


of stairways, at least 


¢ 


Doors. to Hazardous Areas: 
/ i. - 
: . Door openers on ‘door: to hazardous areas shal] nave. tac @y- 
x tile signals. | These signals shall. be a roughened surface — 
on parts of the opener that. come in-contact with’ hands: eo 
_ The roughened surface may be a material applied to the _ 
7 opener. but. shall, be ‘standardized MiPOOUs a deat or. . : 
facility. fas ty . ye 


¢ | ip eee efan Findin’ Information 7 | 7 —_ | 
oy Charadters: i ee * i re a 


._ . _- Where informatién mus t * céimuni cated to an individual 

2 _ to identify places suchas floor or_room numbers, raised . 
| ace or indented characters ..can be used.!4+ To be legible to | es 
= - blind and partially. sighted peoples <a < j- 

following, characteristics: ak oe. 
i Rétised Characters: Raised 0 off their back rd at leas 
- 1/32 inch (0.8 tm) and“at least 5/8 inch (16mm) high. 

Indented Characters: Irtlented at leagt 1/32 inch (0.8 7 . 
mm) and‘with a strokewidth of at least 3/8 inch (10. mm). ma) 


| 3. Type of ier gy majority. of people. with severe’vis- . 


i 


* _.° .wal, impairments-do wot read braille; thus, raised char- { sa. oe 
. a acters: should e standard Roman or Arabic ‘alphabet 
_ and numbers, !6° - TO tT, 
~~ 4. Cofor:. The color of ‘characters and symbol s shal]. con- ee Fs a 
2° trast with their background. - (It. is py@ferred) that - ~~ = a 
. light,colored characters or. symbols sh6uld be used in. : . 
he omb ination with a dark -background. —- ees es 
: ae Mounting: A ‘consistent: mdunting, height and, Jocation: 7 ee 
OP, ee pene es ind ing. elaracteess: . | res 


a on A srt eats of the above guidelines: is in elevators. - Specif-. - wa 
ic re 


Enda Gions) as — relate to the blind. user are as Follows: toe ee eae 


ee 


ee ee ee ee 


a re 


“1, (All elevator ‘hoistwayentrances shall have floor Wo 2.) 


~ designations provided:4t both jambs. Thepcenterline = =" 
of characters shall be located 5° ‘féete(1525 mm) 
from the floor, ::Such characters’ shall be raised and 


2, All elevator hoistway: entranées shall have visual 
o.... ,and“atidtble signals to indicate an. approachthg car. 
— and its direction of. travel...audible signals shall 

“Sound once for the-up"direction and twice for the 


. bs. _ ea ey ae Anchen (0 mm) high: (see 


‘down direction, uc A, , a 
‘3. Elevator control panels shall have the following — . 
- features: - rae: Sete 
~ A,’ Location and size of ¢ontrols;, as shown . - 
re. Sin Fig, 2000 °° 7 of bs -_ 
~~. By Raised control designations: Arabic or’ 
_. Roman. characters-or standard symbols as’ 
shown in Fig.‘20, located to the left of: 
. allecontrols, 0 be SP tg 
"> C, Main-entry floor contrél: ° In .left-most 
column, designated by a raised star at | 
_. the left ofthe floor designation (see ~ 
--Fig. 20). =. °° = 8 as 
D..’ Emergency-controls:. grouped together at. _ 
- the bottom.of the panel ‘(see Fig. 20): 
~~ £.-.ControPs not essential to automatic opera- °° 
_ tion of elevator: located as Convenient. 


~ 4, As the car passes or stops at a floor served by the ele- 
vator, an -dudible signal shall sound. if elevators in 
a building. are zoned, then such signals shall operate 
. only when the elevator ts passing through the. zone it). 
serves. An Butomatic verbal annunciation of the floor 


"number. at which a car stops may be substituted for the 


\ "above audible signal; 


Room Numbers: 


‘Another major application of the -aforementioned guidelines is. tactile 


characters for room identification. Minimum.height and raise specifi- 


“cations ment@pned above apply here also, - 


14 room numbers: in buildings are ratsed-or indented, 
_* ' "-they should be placed at a height of 60 inches (1525 _ 
mm) from the floor to the’ centerline ofthe characters, - 


‘ 


| Descriptive Material About Public But dings: oe yo 
Signs with descriptive material about public buildings, - 


monuments and objects of cultural interest. should. have 
tactile letters if audio tape devices.or a sighted — | 
guide are not available to present the same information...If 


. . 
- 


Nog 


f. 


provided, ‘room identification ane and numbers should 

be raised. Tactile maps or auditory instructions - 

should be available in bui Idingsicomp] exes where finding: 
_ * oe “locations ‘independently .on a ses). basis may bea .. 
oa ie ead (e.g. col lege ‘campuses );I 


. ‘Visual Landmarks: ah, 
- . —Vigual landmarks that can easily be, distinguished by 
partially sighted individuals should be: used as orien- 
. - tation cues at the end of corridors. Such cugs include 
, changes in ‘j]lumination level, bright color, unique 
. _ pattern, wall.murals, location of special equipment. or 
Other” ancl tecture features. (e. g- an: exterior view). 


- Information Aids:- 


ee 


tion aids, 


The ‘final recommendation resarding direction Finding deals with informa 


—e -_ 
ee wee, ‘It wa S sanciuded that reliable snecnaeion sources: 
ao should be. located ‘immediately adjacent to-main en- , 
, we, ‘trances of museums, libraries and transportation term- a 
- ' + -inals to give tes sees or guid@ people who have 
a ' ‘severe visual impatrments. This Murce:may be a 
ye ee diirect- line telephone, intercom or employee. The | 
"+ +, °° source’ should provide full inf ora fi on . for, use of the . 
ryote facliaty by the _— 7 en = 2 aes 
n : “ag & re a , 4 


re 


. . , Table’9: Graphic Conventions - . 


“s+ * J °. - Typical dimension line showing imperial. ' 
units (in inches) above the-line and. 
metric. units: (in mm).below. °" . 

8 we : ‘ foe - aS - - 

- $natl dimensions indicated ..on“extended 

Tine. ° 4 my os Vee 


x 


° 
° 


. - ié . a m - : : a” 
Diniensiop jing ‘showing alternate -dimen- 
. stor's required. os 


fe 


6. - Direct ion- oF approach. 


detectable area” 


i 
» ° B. ot a: 


Figural The Detectable. Area of Peopde.Who Use Long: Canes: 
vo. 4 (27 inch height based on sma11 person by — 
‘ ‘ : * s. : rae | _ _ eG : 


es Note: Other methods, - such-as Be At 

os > railings or bollards can a 

; 4 ‘; _. be.used ae bound: NS 

—8 a. ae aries. ~ se 
” , a pS gm we Rake. ae ay 
retlecting poo! : a 


7, : : ia . 4 at? 
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“Biguré 13: Example of Boundary Curb at Hazardous Area 


es Figure 14: Tactile Warning Signal cL = tats Leading Down fa Ee | 


ea 


"Section | * i 


s: ei 7 Figure 15. A: Strips’ Applied on 8 Base Materia) . 
eon a . ‘Figure 15: omee Mamaia seas on nlee or Ground Surfaces 
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+. Figure 6: Example of Warning Signal y Boundary Bejtween Walk and Street : 


| 82: 


Example of Dangerous Placement of Curb Ramps: . 
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Figure 18:, Recommended Placement of ‘Curb Ramps ¢ 


* a. + : ‘ . : er 


AL Botton of Run - 'B. .Top.of Run de ee : 
5 4 - A ; Figure 19: Examp les of Handrail ‘Extension | Ses i. vie 


Pe Figure 20; © Flodr ieliunetians at Elevator’ Hotstway £ Entrance and | ; oe a 
e - _- Elevator "Conrol ae panes ey oe = ©, # 
: ; : . 
“89, fee, ; 
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— Summary of, the Study and Implications for Future Research © ih, 
The focus ofthis study was to: 1) investigate the pea Mea oe 
“.:tion and mobility problems visually impained individuals efcounter in ee 
architectural settings and 2) propose and‘test design selutions to ee ee 
“help alleviate these problems. In addition,.an investigation into tf. 0. eo 
_ building imageability as‘it affects orientation and obility was in-  - ee 
SN sitdated. <The main objective: of: the study was the fofmulation of recon= 


~ mendations for inclusion in the at ha ANSI A117.1 "Standard, 


. . .— nae Sg 3 oe ail 
* A combination of field research, expert brainstorming and laboratory So 
* .research were uséd in the stud} which was completed ‘in three phases..: ie pear. 
* -. Phase 1 of the research dealt primarily with problem identification,:. .. * dene 
9  FAllowing this. phase, a design workshop was held to analyze the. data. 2 “0.0 Meee 
brainstorm possiblé solutions to mobility problems and ascertain ‘areas 
requiring further research. — ef ¢ - i 2 


*. 


_ «Phase 2 of the research was conducted ‘in a satleatory which was designed 
- to test out proposed methods for warning visually impaired individuals =: 
of upcoming falling azards. After the data were analyzed, a method. of... 
_ using tactile floor stgnals was devised and then tested during Phase 3. 
-. dna-real architectural setting. .° : Sees 


~ Following the completion of the final Phase of field research, data and - 

' results were analyzed and. several .design recommendations were formu-° — 
Jated. The major areas Covered by these reconmendations were: 1) _ 
"elimination: of potentially hazardous objects. in-or near-a path of travel, . 

.. ° .&) taétile signals to warn ‘of upcoming. falling hazards, dnd-3) aids — a 
20° gnd’ information: helpful in direction finding and orientation. letees 
Ae As an.exMoration ‘of. the imageability of buildings, this effort has 
raised’ more’ questions than it has ahha ei pee des noe c how 
. _ Imageability affects the orientation and mobility of yin raveters. _ 
_ The objectives of further work in this area should bé’to: 1) identify 
'. criteria for the design’ of circulation spaces that can help make the --. . - 
- buflt environment more accessible to the visually. impaired traveler, 2).4.-. | 
.. to provide information for those intérested in impr ov ing“ orientation 
— and mobility {nstruction for the blind, 3) generate’ data ‘necessary -in 
the constructten of orientation and ee and audio. 
maps) for the blind, and 4) contribute ‘to the genera] theory of direction- ~ 
oo finding and orientation, .. [ee eo 2, eo ~ eae” S Se 


i 


. PP ere at 
a 2 nay ar, : ~ 


Note that statistics ‘dn: visual impairments are estimated because of ste 
porting inconsistencies..: These inconsistencies are due primarily 


‘y tothe fact -that @jfferent defini tions for blindness are used through- 


SLOP) out “the U.S, 


" 


loea oc pointer and was divided into 16 segments; each segment coincided with 
rt, * ole of the 16 steps of’a demonstration route. Each segment contained 
ait “ge s-braille. information “about each step, Plus:directions needed to get.‘ 
fas to the next’ step of the route. The pointer was used to keep track - 
Of where the traveler was ‘along the route. eed ay Pes 


wg CRO Abe “disk was'4 5/8 Inches in diameter, hada] 1/2 inch rotating 


- ‘It'was decided -to-work with. cane travelers only, because it was - 
* felt. that: they were the critical group for design. Dog guide — 
ysers .have: less-of a problem with falling hazards than cane travelers, - 
*. , “ and dogs‘ could easily be trained to use. additional cues.* With re- , 
gard to. partially sighted persons who trayel visually, careful 7 
: thought about color contrasts is important, ma tain from previ- * 
\ Ous,reséarch in this area are available. . ° ). ‘ ‘oo te. 


- . 4 When formulating the directions, we tried to make sure that we did. 2 
' nat present the participants with tao much detail, thus: invalidating 
Our procedures. Our aim was to give realistic directions; i.e. ‘those: . . 
. that might be given by a passer-by that is asked directions by a — 
_blind traveler. In order. to obtain directions, we posed a scenario 
to a number of individuals encountered along the Slocum-Link route. oo 
We asked them what their directions would be: to help a blind traveler. - 
to get from point to point along the route.: After obtaining a num- 
ber of different sets. of directions, they were combined and reviewed 
-by our orientation and mobility consultants, revised into a final 
_ form and recorded.. _ Ge - 
5. Participants at the workshop included: 1) from Syraeuse University. 
_ Architecture Research Office - Edward Steinfeld, Project Director,: 
Rolf Faste and Steven Schroeder, Research Associates, James Aiello, 
Research Assistant, and Bill: Sherrew, Special Consultant; 2) from -. 
Lighthouse of Onondaga County - Dan McLaughlin and Hannalare’ 
Ketterer, Mobility Specialists} 3) Eunice Fiorito, Director. of the — 
Mayors Office for ithe. Handicapped, New York 2 
io ae ®. . : 


6, Note 'that-all-of the data 


‘edllectéd during Phase 1 was utilized imy i. 
"the discussfons,'with special emphasis being placed on data gathered i 
(4 during tht post-walk interview a Tepes » problem identificatiors{ * 


_- and design suggestions that were sqlicited f wn the participants. — 


' 7... An average traveler ee defined as'a person who encountered between a 
three’'to fifteen envjronmental problems during the Phase ] walk; i.e. 
i within one Standard deviation around ‘the mean. of: 8.6 problems. 
- people met the selection. criteria ahd a subgroup of ten, plus two. -°)>. 
- Substitutes, was planned.: However, four could-not participate. See. | 


a e 9S : iv ee 
Ss e ih Pe * 
er . . * : _ 8 


| Footnote 2 for rationale behind using cane travelers only, | 7 


v-.. 8, Some participants felt that they missed the 16 or 18 ‘inch cues, because 
ae ts of the way the materials were placed on the floor (see Fig. 5 and 6).. 
o.. They fett that: if. the materiadthad been applied consistently across - 
_ *, -the entire 16 or 18 inches, then they would not have missed. them. 
9. In his study (1976a), Mr. Archea is thoroughly researching stairway - 
- problems and stairway design. ean —, 4 oo 


pos 10. Our project did not test. warning signals at walk/street intersections 
ea or on subway platforms, so as not to overlap research and testing 
_ Of other ‘individuals. The problem of tactile signals at intersec- — - we 
tions. of walks and streets is being investigated by John Templer OF 
Georgia Tech, University and the reader is referred to that study's _ 
report for information regarding his findings. Testing of. warning a 
Signals on subway platforms is being conducted by. the New York City 
Public Transit Authority (1976). They have installed a warning 7 
+ Signal at the-underground station at 49th St. and 7th Ave. in Man-. 
ae hattan. Their signal is an orange strip, “10 inches wide, installed 
. Y 20 inches from the edge of the platform and running the entire’ length 
 ' - Of the platform. The matérial is an all epoxy base that encapsu- ee an 
eo lates specia) heavy-duty granules,’ which Protrude above the surface". : 
‘of the base to create a change in surface. Reports from visually ts 
. _ Impaired pergdons who use this station icate that the material is. . 
, Successful; not only as a warning signal, but as an orientation cue 
co "as well. Observations have also shown that the majority. of sighted. . 
. users stood behind this strip. while waiting =- thus, . adding .an: | 
' additional positive safety factor to the use. of the signal. 
+ 211, Several participants were also video wba during Procedure 1, so ~~ - ok 
*.:7 +" that further analysis could be made regarding their use of the | re a 
=. | tactile “floor signals. . 7 4. -_ 742 F 
8" 12.) The proposed ‘revisions: to ANSI Al117.1 were reviewed several times by ~~ 
ee ran’ advisory panel of 120 consumers, consumer advocates,. building in- 
~~ dustry spokesmen, representatives of government agencie’, design pro- 
fessionals. and therapists. Drafts were sent the panel. members a 
and a series of. meetings were ‘held with each special interest group. =. a” 


“2 8 213s By placing the. signal one tread width bat from the’ first step of b oe 
“os “.. the staircase, the warning signal doesn't distract: the visual atten- . 4 
- tonto the Floor when people should be looking at the staircase, thus 
4 creating a hazard for sighted people. It also seems tobe the con- 
—sensus that this placement enhances the usefulness of the signal :for - 


= both Sighted. and visually impaired people. ~ 


14. Raised characters, are easter to feel at smal.1\sizes and. are nov . es Fo 
~ . N- susceptible ea problems ds are ingented characters) ““ =. | 
fo. + which gan’fi11 or be. fi] ed with dirt, gum, cleaning compounds , etc, 


. ba . 
tos : . : . > stared ono 


? 7 = q en cae an ee eee a .. , 
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é r soa 7 x 2 cae F : 2 ae & F , : , , a 

. * oo + . . a : ; Z ; ‘ . ; 
7 ee a : : 2 eae ee UEP : 7 . = Wie 

. . 2 1 ee. . * aes, . 

geal ae +. l@. i a : aa ‘ ‘ 
; _ i a me : : o i ss ‘ : : 
é . ro re Pa 35% ‘i 

ae eo7. . : bf # : ee ey "y : . ‘ 


; : . 4 xn? : 
While-it is possible to read a character r 


a loss of: thé sense of touch, . 
e.g. the diabetic blind and the elderly. =. 2 =. 3 


Although the actual. percentages vary from source to sourte, it is 


generally: felt. that between. 10 and. ]5 Percent of the blind use — 


braille functionally. Therefore, it:was felt that raised Roman 


and Arabic characters were more applicable than braille characters 
in most cases. This recommendation does not preclude the use of. 


_ raised brailled characters. where applicable. ters should these . - 


cases, both.braille and Arabic or.Roman charac 


rs should be pro-. 
videdo "agate 


Past! research shows. that the use of ‘tactile: descriptions and maps fe 
"are used only Sparingly by the blind, and when they are, they qre ” 


used by a ver Small subgroup of the blind population. Audio 


eee maps axe highly preferable. to tactile cevtees TN ee 


& 
. : 


“oe ae 


. ised 1/64 inch (braille. 

is. raised 0.001 in) it was concluded that:.readability would. be en~". 

., hanced if the raise were.1/32 inch, especially -for ‘the large number 
Of blind individuals who suffer from 


: . 
. s 


or 
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: _ * Glossary Sa a i eae ee 
Fe, . -S adventitiously blind: - those who ieie lost thei? ‘sight ad: some vine ah es 
> after the age of Five. | a . OG gga 
an enitally blind:- chose “bofin blind, ‘or those who have: oat thaih Re ge a 
- “Fiston before the'age. of.five. (It jas been found: that individuals. who - a 
> | jhave lost thefr sight: n By) to age five function ‘Vike those born mane - © Paes 
gut: sight.) (McLaughlin, 1977) . an | , bole 


«0 


a -s 
= "dog guide: the use~of a tira ined dog.as a mobi ity aid. e * at 
af inageabiTitygg £ quality ing physical object which gives it a high ma: 
a a y ar ing a strong e in any dasa poser tele . (Lynch, - a a 
_ 1960; p 9) . | ae eS me Sa ee 
italia one “who can negotiate most familiar. and unfam- aa : 2 s 
“iar rodtes ungevemently: ee" oot | . et Mes 


Jt. \ information point: a familiar object; sound, Siar cenceracuie: ‘or tac- 
“os. €uak cue’ whose ‘Tocation in the environment is known but is less apt. to. 

- be racoghized | or pete ed than a Tandnark, e Je. a water fountain a 

‘motor . (McLaugh1 in, 1977), | 2 Oe . 1a, 


e 
hd 


Thadierks any “familiar. object, sound, Bier ener tue or ‘acta. 7 a 
cue, having a known and.exact location in the-environment and which is. red 


TvTy ane conststently recognized (McLaugh1 in, 1977). ) ea 


i all blind: a definition used:to determine elegibility # for ‘public 
Boece: if an individua . central. visual. acuity does not exceed 
20/200 in the better eye with correcting lenses, or if. one's visual . i a 
« field is less than an angle Of 20 as ke " (American Foundation for 7 
a the Blind, ‘Inc., 7, p. 3) _ ri ‘ 


Fy ‘ 
L - { 


' leg 11 ity : "The ease with which (an environment of) ; thts parts” can. 
- be \recognized. and can be, organized anes a coherent pattern. (Lynch, 
196 » ?P 2} oe, 


\ a a , ; x. a) 


~ 


long cane: nstranent designed as an. n extension ‘Of the touch sense. ie a 
as a means of protection. It is used as a mobility aid bythe majority oe 
of visually impaired travelers. The two principle cane techniques @- - 
— -* "Consist of the touch technique, where the cane is held at the midline | _ ae 
 . ‘gin front of the body, :and arcs from side-to-side touching pojnts out- | 
Ss side both-shoulders;~and the diagonal technique where the cane is held ~ 
“.y ina stationary position. diagonally across the body with the cane tip a 
., touching, or just-above the -ground at a point outside the left * en 


» 2. "shoulder, “and the handle‘ or grip extending to a point outside the right 3 
/ "." shoulder (reverse for left-handed’ individuals). The diagonal. technique _ 
, 4s used primarily in certain limi ted¢6ntrolled and familiar environments 5 
a while the touch technique 4s used primarily. in uncontrolled environments... ae 
se, 7) Cane users: are. often trained in the use “of both techniques ‘SicLaughTin, © ‘x 


GS re . os ee ae 


‘ 


tel 


: a mobility: "The physical process of skillful ly navigating from a present : ; 
a oo 2 ixed position to.g desired position in’ another part, of .the environ= | — ¢ 
ee ment!', in a systematictand safe manner (Wiener;.1970, pl). . 

“eo , : / ” oS ‘ ‘ Va 


———————— / = s . . ° A ide ". 
_ .past experiences with it, learfing new information about the”environ 


from sensory cues, and: organizing both. forms of ‘information in Sucha-: ; 

” a way that, ".;.1}) moment. 7to-moment .regsat i onghips ‘to,the immediate en-  ° ( ? 

 * vironment can ‘be maintained (near ofgentation) and 2):routes, of travel - -* 
From one point to another point-can be effectively ptanaed (far orienta- 

* tion)" (Wiener, 1970, p 1 and Leonard, 1972, 40)" . ra 


fe) S -orientation: "The'menta] process of understanding the envirdnment frag 
= mens.” 


a “ 


° . ¢ “8 xs beg ; oe a ‘ 
Orientations and mobibity specialists ~"Person responsible for teaching.”. y  & 
WisuaTTy Jinfpatre .+.Indiiduals those techniques which have. proven ee ae 
_ ” -effective in increasing the travel CapabiPities of the visually dis- aa wee y 
‘ led." (Wi , » P ec ee | gt BG 
a ab ed mntener 1970 P 3). o, 2. : a ee | 
/ partial. blindness: , those visual impairments where sothe usable vision. - 7 
1s present; that: is, where, some ‘degree of light,’ color or object per~' oN 
ception, or any,comtrination of the three ‘is present. Seventy-five per- 
cent of those with severa Visual ‘impairments. have. some usable. vision ee ae 
-® . (American Foundation for he Blind, Inc., 1975; \p 3). ; *,° | 


: . ‘ : a ‘ * s ” 
\ row trateler: one’ who cannot negotiate,unfamil iar hou tes without’ first 
~ ' being repeatedly guided over each route in order’ to become familiar with 
: cw y° j . : i : ‘ _ »” ‘ . . ~ id ra 


‘ 7 ’ > . = 
a . e ee 3 7 ~ q 


F sensgry’cues: any sound,’ odor, temperature oer tac ua), stimulus afe ca a 
oo Fectin the senses, ard that can be readily converted ‘in determining a a 
‘ a one's, postion or line of, travel (MeLaughlin, 1977). | re ~ 4 


*" «severe Visual impairment: those that are classified, as Tegally blind. 
oS : acon a ee ee 
sift disafiltties; pastial. or full loss ‘of sight ‘to’ the extent that ' ~ ‘athe 
an individual "s abllity to perform various fimct ions’, guch, as reading , ; 
7 grapnic material-or traveling independently in publi¢ -places is .Timited. - > ees 
oe me | ' a Sg et . 


~ -— 2 4 
’ . total blindness: total loss of sight .~ gee Se a : 
es eediT ing: a quoi] ity tetin ue whére the ard (or tage) TS used to. — 
j uh "_FoTTow share] ines (edges formed wheré «two surfaces nace » W 11§ -or to. 
. t 


, _  hedges., Itt is used to d@tect ‘familiar landmarks, de erminé a Ssénse ef .° 7 
» .. direction and ensure mov ent ina parallel line (Murphy, 1975, p 12), «! 4 


= be 


7 / visual impairgent: a’ gepera 1’ term referring to partial or full loss of, ae ge eS 
1a 4%. Sight... es ° they ae, . - 
° : : at Y . : ; . . ; - i! a , 7 a “. 7 . 2S a ” a . 
- varwisdat. travéler; those individudls who have enougpusable ‘or residual ; mf 
Lae vision that they do -not have to totally rely.on the standard mobility . 
, * 1 1. aids (such cane,. doy guide or etectropic aids) in their travels... 2 2 Ea. 
a ; “a , . 4 a ; ‘ “ae . @ ode. 
i: e : va : z , . 7 . t. t “ ‘1 ot 


4 - ~~ 


a J “8 


~ back round Questionnaire 


" A endix.A: 


} 2 
i » Thefirst two ‘sections of the questionnaire wepe designed to: previde’ =“ : 
4 *. Bagkgkqund information on ‘each participant. It was also.felt that 
- 4“. -" questions such‘as those presented in Sections ] and 2 were necessaty ; 
: i -to establ sh a good rdpore between client and questioner so-that the ° 
>" former would net €eel i]1-at-ease when Section 3 was presented. Ag- : . 
regate data regarding blindness, and orientation and mobility training 8 
isection 2) are presented in the section of the report déa ling ae . 
; , hrase? results. i ‘ : - a 
Section. 3 was designed to provide attitudinal information: Part] 
_° measures self-esteem, and Part 2 gives: some indication 6f level of — > 
. ‘motivation and achievement. The data gathered in this section; were to 
* be used to help categorize individuals anto subgroups for testing in, ; 
Phases 2 and 3 of ti® project." Our hypothesis. was that’ levels o 
. self-esteem and, of motivation and achievement correlated highly with < 4 
, travel ing ability; that is, highly "motivated individuals or those with 
high levels of self-esteem would be_ better travelers than those with ° | 
lower levels. If this hypothesis wer correct, then an individual's. 
perfarmance ih the field could be p ic ted by his or her scores in 
this a ‘ ‘i ‘ 


T he questions used in Part 1] self-esteem) are adaptations of those es 
used ‘by. James: Diggory (1966). Only one of the con$umer _desters had Sus 
difficulty with these questions and could not complete ‘this part -of " 
‘ the questionnaire. one 4 each of the: ‘participants completed the ques» to 
Dionnaire their average level of self-esteeh' was calculated, arid after - 
‘ all 28 persons completed it, a group mean (74 percent) and standard 
, ae (12.4 percent) were calculated. Individuals were then cate- = * 
_ gorized by a of self-esteem. The scores of 19 individuals fell © ek 
. ‘. within ong pydard deviation of the mean (61.6 through 86.4 percent) ea 
fy andt they Na 0 have'an “average” level of self-esteem... The five” 
-* persons wi h scome'sf higher than 86.4 percent were classified. in the 
"high" se] f-esteem group, the’ three with scores. lower than 61.6 per- a 
fent were put in the "low! self-esteem group. . ‘ 
vn °S a nantes cartier. the. second part of Section 3 deals with 
oo, + motivation. and achievement. In order to quantify these concepts, a . 
= number of.-activities, suggested by Carrol] (1961) ‘as beihg important a 
a in the restoration and Pehabil itation of, .an adventitiously blinded \. 
indiyjidual's well being, were given scores ranging from one to four to - 
, indigate level of difficulty. Activities dealing primarily with inde -, 
ee | Pendence of ‘travel. were ‘scored by’ ‘orientation and mobility specialists . 
Lind: those dealing primara4ly with rehabilitation problems. were graded by 5 4 
oe | Yehgbilitation specialists. Activities dealing. with travel and -rehabi 1i- 
- a tation.were scored by hoth types of specialists. The score assigned each” 
. anaes nes) the average of. the scores assigned BY the specialists, 


6 


on 


Ate oe partic} ipant ‘com onpleted the guestionn ie: a Weighted. partici- 4 
. a ‘ 6n score was Cc ewicuict - 1.@, the sum of the. assigned levels of © 

ay, 4, difficulty for each activity multiplied by the-number of times in a 
ae a Prey ious sai eal activity. ‘was Performed Me group. méan (13,6) rd 


‘e y 


and standard’ deviation (48.9) were then computed and categories. reflecting 
_ average", "high" and "low" levels of motivation (using level of activity 
-+ aS a surrogate) were forined.. The. highly motivated group was COMpPOSedy of ) 
* five ind iv jdua 1s with scores -higher than 160.8; average by 19, with scores - 
ranging from 64.4 to 160.8; and ow by four ,- with scares lower than 64.4. 


Finally, the data indicate that ins this case, the hypothesis ‘regarding “ 
the correlation between levels of self-esteem and motivation and per- 

formance in the field (measured by the.number of environmental problems - 
encountered during the’walk) was incotrect. Ifthe case of self~esteem 


: ‘ versus performance, R = 0.046; in the casé.of motivation versus’ per- a 
{, formance, R =0.127. /It was Concluded, therefore, that levels of self- . 
: esteem and. motivation could not be used to predict, one's level of by 
t * ° . ° e aa 
y traveling ability in this 6tudy. - s - ; 
a e 3 ‘ ° ad . . é ° a 7 . , : , ° oe ; 
bs . 240 v ‘ ~ oe : . a: = 3 
: s me e «4 G a . ry ry . . 
- - / BACKGROUND QUES TWONNAIRE : ey - 2. # 
‘ —_ ‘ es = age Oe ° - *Pois column is koe. computer  - wo 
A : A{coding pur poses, . = 
: ° as r ° es 
" .* Subject ID | ‘ 7: a eor : 


Section 1: Demographic and Physical Environmen Information - ee ear 
es . ° t * = % a é we oy 
” . * ee bs 


l. Do you live-in an urban: (1), suburban (2) or x 


area? be ‘ 
t . eae Bs _¢ aid ‘ 
. 2, What type of structure do you live in? Meets a go ee we F 
4 gg f . “ohe, Or two family house {1} > os 
‘ "8 . ne aay 3 : : * . 7 
| ‘garden apartment ¢ (2) : ‘ + 4 
¥ ‘; ee : medium-rige apartment «35 ‘ : ; ; . 4 ‘y , 
; ; high-rise apartment (4) : ; « at . “ 
/. ° rah _ institutton - (5) coe ft 4 2 . 
* . ° f : ce ae e. \ \ a? ; Vv 
3.- Approximately how long have you lived at your present place 5 ; : : 
. of residence? ae . Lo. ; 5-8 . 
: Pe 3 e ; ac ye : 
~~ ‘ 4.* How many years of egucation have you tiad? ; 9-12 2 
. t 4 a P é —— ; : : : 
- 3 K - 4 < ‘ 
ys .5, Have ‘you ever attended a school for the blind? : 
2 no (0) yes (1) : 13. 
. ee A on a) a 
6 +° . . es ' 
6. ,Have you ever attended a public ar parochial school (in- an ' 
4 .% cludes elementary, jJunfor high, high school, college or ae 
soa teghnical gchodl)? oo : . ce . 
me ) no &(Q)* yes (1) _ : eget s os 18 ‘ 
Sy years Pg Fo Lee *- 19-22 
ot Se ee 2 ry 
_* - 9 : 2 
7. Have you ever attended alty other private schools except a : , ‘ 
“ y school farjeife blind‘or college? ; ; a 
€. 3 no, () “yes (1) ~~ : ‘y rw: 23 a *® 
4, ; ‘yearp. bow ete e < ’ 24-27 ’ 
- 7 Tyeapgy = y eens 
Pia “Lg. . : 
P : .8.° Are you :gese tly ‘employ 2d? ‘ng (0) ye& (1) ‘ 28 \ bs ‘ 
P a & rn re ‘ ®. wh ro e : = ‘ ’ ry 
‘ eo. : i aka *. ‘ 6 o 
; on ; If unemployed, * Sti. TO SECTION 24 ; a . : \ ; ; 
,e OT ee . , oe s “ , { . = ' « 
5. What* is your a i : : r* 49-30 é 
, . . | ‘ 7 a 
’ , : j 


’ Sd ‘ ' s ° r 
Ny ” . ‘ 
‘ ; ‘ 
aos « 2 . e ! “ 
* . ~ ' ‘, “ ‘ % 
= ‘ . «jt 
“J wo, a): a 
\ °c a7 ; . # « 5 . i 
. : j - . : ~ . Ma 
. : ° ; ‘. -* ° ‘ * : a 
: _» 120. Is your place of work in an itbad: » guburban (2), or > ‘ 7 , eS 
‘7 2 * tural 3) area? ¢ 31 ; 
: the ts your place of wack ina public budding? > a « wo. 
. ; flo (0) yes o 2 : : 32 / : 
\ ‘ ‘ ‘ Fi {. , ra 
-If no, what eon of building is your place of work? - 
, . ; ~ “et #8 33 ‘ ’ 
: , a aa a ae 
, Section 2: Blindness and O&M’ Ins¥ruction Information ° - , , . 
_ : 1. Age a «= o : 34-35 ae’ 
2. At what ‘age did blindness occur? Lo 36-37 _ \ o , 
. : Me 45, «2 fae e 
: 2 e 
; a Length of time afflicted (1 minus 2) 38-39 , ad 
a Fi . had ' . 
: ; . 
* 3. Are you totally (1), or partially (2) .blind?- : 40 , 4 
o , If bhindness is total, SKIP TO QUESTION #10 , ° , 
‘ ’ : . : : +! ; 4 
o 4A, oe the condition stable? no (0) yes (1) wy ra 41 i o 
: : , . . . > a 
° ; 5. Are both eyes involved? no (0) yes (1) 42 
4 . ’ cae . 
. "6., Do you fiave: - oe. 
: a. tunnel vision ~ no (0) “yes (1) , » 430 
de peripheral ee no on yes (1) “Nn 44 - : ; 
, N - 2. \ If yes, approximate ly ; : . . 
: in 7. Cag you see: | No: Yes how far away? : 
’ bo "a. non-moving objects or ve j — . 
on & features? , (0), (1) : : z 45 - ‘ . 
é b. moving objects or " i : - 
» features? rg (6) (1) 4 ’ 7 
c. light? ’ (0) (1) 2 47 - * 
f - + d. color? (0) 41) _* 46, en 
~ ~ ‘ e, orgiffary newsprint without ; ; as - rt 
: ¢ low-vision aid? (0) (1), ’ 49% ’ 
¢ .* » §- ordinary newsprint with low- ‘ 4: i : ; 
: : , vision aid? ; ' (0) (1) ; : et 50 ‘6 
“ B. Are you able to see a TV Bereen? no (0), yes (1) | = 51. 
F é< ip: < ae * 
fae If yes, ‘appeexinately how far away ftom the screen ae F a a 
: do you’ eit? . a : ; S ‘ An8 


9. Do You poe, lowviston eo. lenses? ° no io) yes (1) 


> - 


"If y@s, when? a . : 


- If. yes, what type of lenses do you use? ‘(Loew glasses 
for distance,, reading, bifocals, yagnifying lenses, pro- . 


os _ ' tective, etc.y ‘ 
J, ee : : ‘ ar ri ls 
» 10. Can you read braille? ~ hy (0) yes wo . ¢ 
If yes, at dice level (grade) do you woud? a or 2) 
4 
, 11. Can you write brail¥e? ‘no (0) yes (1) 
Lan CS 

; If yes,‘at what level (grad@) do you, write? (1 or 2) 

’ . a > ’ ue t : > 


ae le 


. . ° ° : we o 


'12. Dg you have .any other impairments or chronic Sqadietoan? a F oe 


_ : 2 * — no (0) yes (1) a4 57 . xs ee 


: If yes, what kind and to what Yegree?_; et . . 
) yo ———EE 58-59, - 
; ; — Ms, ° ‘ ‘- ; 
ciiet ID p ; * 4 ee r 
. 13, 08M information: eo | . — : ; 
y . a. “How much formal O&M training have you had? : 3-6" . 
an b. What type of formal training did you have? 7-8 : 
c. What was the time lapse between. affliction and instruc- - ns e 
/™ tion? : . - 9~12 ; . : 
eo SET oe * : 
f F , 4d. General evaluation scores (if narrative, code as zero ; 
— ; and attach copy). ° ‘ 7 ‘ : — ra 
o, 1. Orientation: ee Cf 


a. use of senses vt 


“ob. understanding of concepts related . 
\ \ to O&M ie as 6 ae ene ' 
7 - cc. organization of environment through Tp "A 
” “mental mapping “os 15 
2: MOb{dty skille/kinestatric ates . 16 So 7 
4 ee 
: e. Are you a rote (1) or risk (2) traveller? - : ; 
‘£. Do bs normally travel with a long cane® -no (8) °¢ yes ( : i 
g. Do yo use. any other type of. O&M aid? no (0) yes-(1) s 
o 3 4 : . Bes oh f —————— 
_* ‘ ‘ If yes, what aid(s)? a 20-21 . Lae : an 
; . 4 h. O&M instructor _‘. : i. = 3% 
i, Time 0&M instructor had in field at time of instruction *. : “a ‘ : 
ne _ . . i ’ t 3 ‘ ° 
» ‘ _ : ow . e o ‘ r . . - 
2° a Seation 3: Attitudinal isformacion Ss ’ a4 os a 


% 


Part 1:, Self- -Est = - ; ‘a ‘ . 8 , 3 ae 
2 yh.--When doing things that feel. ty mi t, in what percent of - . a 
a 8 a such cases are you fully si with our auamie al : : ; 
. a “oe « % . 22-24 
f : 2. When you' participate in group activities that call forge ; 
; decisions to be-made, in what percent of such cases do your . ) 

ideas and opinions. tok ivenice the general decision? ; 
: 4 25-27 . 


/ 


3. When a situation demaads,that you take initiative and act: od ‘< . 
' independently, what percent of such ‘Cases can you’ handle" aor ; 
a things-on a own? o- e _ *%  . 28-30 


4. When meeting new people for the first time in social, busi- 
ness or academic settings, in what percent of such cases 
> 28 ; are you able to pamnreee them favorably and form good rela- ¥ 


tions? —— im \; 1-33 


. When’ others ‘trust and depend on you to cagry out a certain —_ 4 
‘job for them, in what percent of such cases dé you behave 
dependably? . . r % 34-36 
When sound judbemen t is’ needed about the appropriate actions _ ay, : 
co he taken in special situations, ‘in what percent of such | : re: ' 
\ cases do you make sound judgments? x” 37-39 ; 
< re - ? i 


a : n ‘ L0{ 


! 
Hi ™ | 


A 


~? 


ERIC | 


JA Funrtoxt Provided by ERIC 
. . 


af 
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» Par 


ee ; 
. ‘ 7. When you face new situatiqns which require rapid and accurate 4 . 
, ' problem-solving ability, in what percent of such cases are , 
r your solutions rapid and -accurate? -. % « 40-42 
Z ae 8, When you try to rgach important goals of any kind, in what ' 
“percent of such. 5 do you feel you have really suc- . 
4 ceeded? . , — : ‘hs 43-45 
; x ‘ © 
' Part 23 Motivation & Achievement 
§ : ‘ ° a P, 
nn 1. Do you live: é “Ss 
alone (1) ‘ 
; with family (2)° 
‘ eG with roommates (3 z ‘ ; a 
Ye ‘other — (4) explain: o> > *46 
tc ee? 2 “es ; ; _ ; yo. .. _ 
: : 2, How do you normally travel when yot leave your home? ' 
3 alone - .- - : (1): 
with other blind} individuals only (2) 
, - with sighted individuals only  _ (3) F 
with a mixed group of blind and ; 
_ sighted itdividuals - (4) 47: 
‘ 3. When travelling from your home, which type of transportation 
“ do you use most often (rank, as 1}? Next fnost often (rank as é 
2)? What type of transportation do you use the least (rank : 
* as 4)? . . . 
: walk \> rh ‘ 48 wii 
bus ) 6 : 49 
P ; car. (,) ’ : ‘50 ’ Bd 
~ 8 LC. taxi ¢ . a 51 s 
Woo4 : 
. Y What ig the farthest that you have ever. travelled indepen- o 4 
‘2 ‘(dently sitce your visual impairment (approximate mileage 
or namé of place)? ; ° 52-55 5 
. a. What type of transportation did you use? a 
‘walk (1) | train (5) mo 
, 7 bus (2) plane (6) , 7 . 
a , scar (3) - ship (7) a a o* 
. gt ey tax4 ,(4) a po ea. 
\ ang b, What was the reason for the trip? > ane 2 
oY nat wy bad * 
€ ae _ 57-58 
a e ° J ; ‘ e o 
. \, 5... Are you able to trave] new routes independently? , ; 
. ” no (0) ~~ yes (1) _ . 59 = 
: . 6. Do you find it easy ‘to “ask, directions from strangers? , : 
no (0) yes (1) . ; 60 
a te s * 
4 ae 7, How often do you associate with other blind indfviduals? ; 
an ae —— © never (0) » ° 
‘ e of the time \(1) x -* 
: most of the time \2) ° ‘ : : 
_ * _« * all of the time. (3) - 61 : 
7 8.. Do you have close friends Vo are not blind? * | ‘ a 
, oo no (0): yes (1) . ; 62 . 
. . . If 168, do you do a\ lot of things with them? ° : 
no (0) yes (I) \ ; . 63 a _ 
, If ‘yes, what do you Wo ‘with them? . 
ee : 6h-65 
% a y 


. : #2 Subject” ID i te 22 ee C 1-2 ; 


: 9, This question concerns your participation in a number of _ a ° 4 ° 


activities. After I name edch activity, Iwant you to tell 

a « : me if you've ever par ticipated in it after. you were visually vos 
: impatred, If you have, I'd like to know. how many times you've  - 

. done it in the last, week. Finally, if you*haven't partici- ; 

, pated in the activity, do- you: think you might ad the future? 
, _ Alave Times In * * Might ; ; 
. . “i eA) b ’ ta 

Activity ; Done Past Week Do 


ny > = a ° : “oa 
’ 


(1.0) _ : o 


: , Listen ‘to radio or records ae : = nosy ae sil 
' ? Watch : . : — ; a y . P _ : 
o ar Partit€ipate in group dis--- ° wee , 


cussions : e on 


. #5) ; 
Have a hobby or Sitar’ ; . . 


(2.5) 7 : ; ’ so . es ‘ . 
Write by hand. es CE 
, Clean house 7 bog . . j 
* ~« D a : * “ 
r . o home repairs. _ ae: 7 ; oS 
COO Og ee ee ‘ iw te 
Dance : — - : v ° . a ‘ 
. re i 4 i : . 7, ? ? ’ ‘ ¢ 
& : (3.0)- ‘ ° pe 
i 
= Read ___ rear : P ane : . 
‘ Play cards : 78 ; ; 


. Play a musical ina tYunent 


Grocery shop. 


a * 4945) ; ‘e om E 
Visit frfends & relatives... ; , . 
; / Eat a 
Go. on plenica 7 “= . os oi 

Leave your home ‘alone,__.__2» : , : 7: 

Travel alone in public . ; : we 
buildings a oe 
Fish ——___* . : r. 

\ Ride : 


horse back 2 ; : a ; I 


Canoe or row pe: a : ; ae 
\Sies for clothes and oF : , 


hougehold (Oe eg es 


Goto bAgek ee ee ee ; a 
aT ee ee ee eee “ = 7 See 


: ‘ . 7 . . . ; a ; 
. . & ‘ : : wo . = . . 
“7 ‘ a . .- ‘ : a ' : \ a 
; . t, es ‘ 7 . ne 7 ot 


4, . 


_¢@ : — : 2 : : y 7 : . ‘ ae eh & 


a Se oe ‘continued. .:. Rae ON . 7 . : on . 
' - Have Times In * Might . 2 a 
Activity - es Done . , Past Week» Do“ - ‘ : i 


.. . ° 6 : 6 Oo o. ~ 


e ©: x 
"(4.0)" 6, | . aoe 4 ? : , . 
i Attend: plays & mov dep? , 
, 3 Attend lectures__ 

- ‘Attend concerts : : . 
Attend sporting events 
Visit museums , . 
Window shop—_* 400 ; [ See ae 

” - Yeavel on waca thon ty ; 2 : “ ee 
_ Play golf : : SC * 
~ Bow] 
se so ' Water ski —______- . 

- -° Skin dive a : 

aie Snow SS eae eee ee . 

x Compete in any sporting . ; 
ae : event such as track & . . 

. “+ f4eld or running — : = 

Coach athletic ‘teams —____a_ . : hy 


2? : er v e r ( . * . 

» ; — : Have done 3-4 

a a, ° . a _ ‘Weighted participation score 548 , ee 

' , y ; 

. a = Sk _ Might do 9-10 a 7 
’ be ; ‘pam . ' 
j ¥ a’ 4 0- Are: you satisfied with your past achievenents? no ( ) : 
ee : > (+) yes. ; 32 : : 

If-no, why Met? 


4 


« sll. What are, your life’ goals? 
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endix B: Post-Walk 


A ues tionnaire Ps 
oe . ‘ 4 

‘ . a { 

7 “1. Subject ID : 

i 2. Were the directions easy to follow? no () yes ( ) 9 
ud If,.no, why not? _«¢ " * oc . od. £2 ; 
on 2 Wang the- directions detailed enough to give you an adequate amount » ° 
ees yy OF Ad] p-sin negotiating the-route? no () -yes ().: . 6 . 

te as | If no, why not? _ 
a aan . : 3 : : a : . x _ - a‘ 
4. Do you have any suggestions as fto .how- the directions might be im-: - 
proved to aid -you in better negetiating this particular route?: 
no () yes-( ) on “ NS = 
If yes, list each separately, continually probing until all re- 
3 “sponses have been exhausted. 7 io | 
5.."Was the route difficult (1) or easy (2)? = ° a er ; , 
. -6,- Can-you think of any particular area or areas that gave you.a lot 
of trouble? no() yes{)° see oe: | 
If yes, repeat each of the following for each problem area: : 
' a. Please describe the area. ~- ar er a 
= b. Is there any particular reason why ycu.had problems 
"in this area? a ae | a 
C.” Po you normally have difficulties in Situations such - 
as this in any building that you-enter? te 4 
' d. What do ‘you.suggest might be done to help alleviate 
: % € .. Me this problem? oy - a 
7.. The following dada deal with thé Problem areas that were noted 
ee during the walk~by the observer, but not mentioned by the consumer 
"+, tester in Question 6. They should be repeated for éach prdéb1 em 
“ " avea ‘hoted ; : : “ | ’ \," 
7 » a. I noticed that you had some difficulty in negoti- 
‘ 4 ating: ~~ Is there any particular reason ; 
“f ". why you had problems in this area?. -_ 
_ b. Do you normally have difficulties in {situations such. y» 
as this in any building that you enter? oe “3 ) 
_¢. “What dq you suggest might be done to help alleviate 
’ this problem?. — “2 #4 . ~ 3 
v 8, -Did you have any particular problem or ‘problems in negotiating the. 
| = Staircase? no () yes ( ) a e - j es a 
If yes, last each separately and ask the following for each problem, . 
continually probing until all responses have been exhausted. “* 
a. _ a. Do you normally have difftulties suc as this when : 
ey, 7 " yYOUe encounter a staircase? no().yés() 
0. What do you suggest might be done toallleviate this a 
i prob lem?. ee te tee. ay 8 
QO . . 4 “s . 1 ) : a : 
_— et se ee re 


9. vid you n tice the ramp? no ( ) yas { ) _ AN ; 
| If: yes, did you have any particular Problem or problems negorss ing Me? ey 


10. 


it? no ( ) yes (.*) 
If’ yes, list each separately, and ask the following for each problem, 
continual ly probing-until all responses haye been ‘exhausted. 
a. Do you normally have difficulties such as this when. 
you encoulter ‘a ramp? )-yes ( ) 
_ b. What do you we mygft be done to help alleviate 
ae this problem? 


o 


a ndmark , and -Informat ion P 


A. ~Aud it ry: oid you. notice any outstanding sounds or noises 
during the, walk? no () yes ( ) 
If yes, list each “separately and: ask the following for each one, 
continually probing until 411 résponses. in gee 0 Nes | 
a. Can you identify the sound or noi yes ()- 
rs -b. If yes, what was it? 
c. Can you locate ee so und or-noise in- A particular 
drea in the walk? no ( ) yes ( ) 
d. If yes, where? 
e. Did this sound or noise help yoy in negotiating 
. the route? no ( .) yes (9 


Yr 


a f. If. no, do you think it might if oi were ‘to walk 


the “route again? no ( ) yes () 


B, Tactile: Did you notice any change in fiéor surface during ‘the 


walk? no( ) yes ( ) 
If yes, list each separately and ask the following for-each one, 
, continually: probing until.al] responses have been exhausted. 


\ a. Can you describe the change? *no ( )' yes ( ) 
> b. If yes, please describe’it. ° 
c. Can you locate this ohange in FTdor” surface in” 
; , any particular area in the walk? no (-) yes .) 
d.. If yes, where? : 
e. Did this Change in Floor«surface help you in nego- 
. '  -  tiating the route? no () yes’ a ) : 


f. If no, do you think it might ‘if ‘you were to walk 
the “Toute again? no ¢) yes, ( ) 


ae Thermal ; bid you notice any change in-air temperature or air 
* _ ¢urrents during the’ walk? no. () yes ( ) 


If yes, list each separately and ask the following for each one, ° 


continually probing ‘until all. responses have been exhausted. 


2 "+ a, Can you ‘describe the change? no (.) yes/ ( ). 
Piste 2 b. . If yes, please describe it. 
‘ c. Can you locate this change in any particular area. 
= 5 inithe walk? no ( )’ yes ( ). 


d.: If ies, where? 
-e, Did) eis Change heTp you. in negotiating the route? 


no'& ) 
é fF. If ro, do phe it might, if you were to mae 


the route again? no(.) yes () - 2 


106 


« 


a 


.% 


é 


Ds Olfactpry: Did ‘you “notice any strong odors urine the walk? ‘no ( ). 
ce amacipry: yes ().. 


If yes,- list each: separately and ask the fol lowing: te each one, ~ 3 
continually probing until all responseg. have been exhausted, 
a. Can you describe the odor? no ( ) yes’ (-) | 
-  .  . gp. If yes, please describe it. co ae 
-_ ¢. Can you: nies ghis odor in any paFETCular area in rr 
- > & 5 ala o() yes (.) . | 
| 2 dy es, ‘aheee? - 
~~ ne Dil th odor help you in egotiating the rogte? ou” a 
: no ( ) yes (°)- a . 
7 f. If no, ‘do you think it might: if you ‘ve to. walks . . ea 
ft: | the route again? no ( ) yes (<). _ - 3 
E. Por Partially. “Sighted Only. visual)s 
1. Did you notice any changes In “the level of lighting during the: 
+ walk? no (-) yes () ae shop 
—@. Did you notice any changes in the “Color scheme dur ing the valk? : 
no () yes ( ) na 
‘If yes, to number 1 and/or 2, list each response separately and ask 
“Qe ‘the Following, for, each one, continual ly probing until all responses) rae 
: have been exhausted. - 
, oc. a. Can you describe the change? .no ( ) yes (-) . Lf 
_ .. b. If yes, please describe it. : e >> 
« 4 c. .Can you locate this change in any parEicedar area in ‘ 
Be 38 ~ the walk? no ( )~ yes ‘ ) - 
eS "  . .d. If yes, where? 
—— a 'e. Did this change heTp you in négotiating the walk? 
. 7 oy no () yes ( ) - ~s 
\ -. If no, do you think it might if you were to walk the - . . 4 
a route again?, no (:) yes (-). a4 


‘VW. Do you have any general or specific” Suggestions to make that you . ‘A 

haven' t. mentioned that might hetp\us in designing the npute SO that, - 7 
- you can negotiate it better? no A) eyes () . 

— out please elaborate, and do you think that ahanaes: ‘such as this 

‘give you more conf idence when you must walk routes in unfamil- 

a) . far Waar buildings? (Continue probing for additional suggestions 

: unti responses mye been exhausted, ) - « 


“12. Da you have. any special gripes. about ue way buildings are designed? 


133.1 am going, to name some building ie: and I nt you to tell me 7 
you pe any gripes about each type of building. 


airports, bus stations and: train stations °° 3 7 } 
% department stores and “supErmanKets oe 2 ‘ 
, ¢. museums ; es. - . 
= concert halls oy : 
4 houses” - ne ae ae a+ 
= ’ 3%, apartment buildings: ee : 
c ~- g. Sschool.buildings | - if so 


. ‘ . , . : “ 9 
ste f. v4 _¢ 
* po Sap : - ° : 

‘ : e - $. 
> . r 


“Oh. governnent : Buildings Hike city nals court, houses, hh dee aS i 7 
‘and, post offices - wt a ne = ce ee a 
oc a.. hotels. 07 ca gees “ane > _ e.g 
jee any: others? 2 : * ae a A i ts 
‘Do ‘you. have: ‘any ‘aiiditionat ¢ Comments about: your: visit see. the ‘ques- A 
tionnaires, the route; myself or anything. else , Fegard ing the Project - ; 
ard what it is trying -to accompr ish: . es a 
If Yes, please elaborate. ne se : ° . 


* Would you, ‘consent: to visit with us. -again in the future if we “should 
, need your. help? no (-) -yes . ) % 
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. In this appendx: ‘the location and ‘des oRip tion of ‘all, dilectoat ad we 
_ . environmental: prob Tems encountered . by the Participants during’ the Phase. T ve 
a ee walk ar® given by. segment.’ In.additioh, the ‘number of participants who: : —: 
e 7A experienced difficulties at each locatjon ‘are shown in. sgt toile yey 
* The highest total possible is 28. Locations at which five or More’ © 27’, .* 


-persoris had problems are shown yin. upper, case. peel ie ar ro 
re 7 : a Lemkove. Rg) Oras Pa ad a 2 Steir See ne vet * ie ki + » = . 
° s | ‘i . ‘ - 45 ry 7 oe Fi . : « 
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" 3 . oo . a % i on ; Ye. 4 ’ 
: : ing ‘Person u$ing phone (1) . ” - 
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= bun Be? BER > “group of people (2 
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i -S— directional ,problem (1) in e 
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Appendix D: Distussion 


Some. of. the maps ‘constru 


eee 
ae are oe . an : . 
of Some of the ‘Ma s’ Cons truc tad During Phase 1... 


cted by the studyyparticipants during Phase 1 


are discussed ‘in this Appendix. These ‘maps were ¢hosen because they . 


exemplify the genegal. ty 
pant?, In addition, obs 
mentor, and comments mad 
briefing are presented. 

the. maps and the walk it 
to all drawings is. the d 


pes.of maps constructed by the Phase 1 partici- . 
ervations made during the walk by the experi - 

e by the participants. during the post-walk de- 
Finally, -an analysis of the correlation between 
self is given... Note one notation consistent © 
trection of travel arrow ("™). All other nota- 


tions gre explained in: the text. - 


MAP: Participant mapped 


Partici ant 10° congenital/cane traveler joo oO Cee 


route correctly (directions and turns are all. 


correct) and attempted to show relative distances. ‘Detatls shown on ° 
_ the map included the office (0), segment 4 stairway (s), door between * 
Link and Slocum (d), and 
vious -tactual mapping experience. ‘f :+. 


WALK: 


the Coke machine (cm). Individual had pre- 


The individual perogived the route as being easy. There were no 


major problems. Although dif culties were eneounterad in trying to. 

' find the Sloctim-Link passageway in segment 1 and the radnp in segment 2a, 
the participant did not become disoriented or confused. This person 

Stated’ that the auditory, tattual, and thermal lafdmarks encountered in 

segments lb and 5a helped in making the connection between the two seg- 


ments. 
ANALYSIS: Previous map 


number of. obstaclds, and 


_ > 


ping experienge and travel habits helped this: 


Since this person did not encounter a large - 
did not become disoriented or confused in the 


moreNdifficult sections of the route, a Clearer image of the route wat 
retained. Thus, the map 


was successfully completed. 


‘MAP: The route As correctly mapped (directions ant turns). An attempt 


was also made -t# show‘relative lengths of segments. .The jog was cor- 
, rectly portra fd-and the office (0), door (d), and stairway (s) werea 


rincluded: ‘Th major mapping error was that segments 1b and 5a were shown 


as-being different passageways (participant also verbally stated this). 
This{persof did say, however, that if one proceeded on a straight line | 


' from the foot at the beginning of 2a, one would reach the segnent 3 hall- 
"way. Iydividual had | previous mapping experience. 


WALK: ‘Iydividual perceived the route as being easy “to negotiate, although 


ming difficulties were encountered in the jog area (segment 3). This, ° 
peyson is an etpeviences traveler and was very observant during ‘the walk. 


NALYSIS: Travel habits and experience as well as previous mapping ex- 


periences’ aided this traveler. Also, no major difficulties were 


encountered, «and this person did not become confused and was able to 
use the available cues to form a strong image of’ the royte. Since 
segments lb and 5a were. not-shown ‘as being the Same». it seems as if the 
experience of traveling: the Slocum-Link passageway ‘was different de- 


- pending on, the direction of travel (this was investigated further and 


was shown to be a correct observation). 


way 
Participant ‘3 (advent tious/ do traveler) 
3 , 4 i 
Py . & , 
7 : y. , : 
7 VM ; 
nN ’ 


. . 


oe . « MAP: This. participant had ome’ previous mapping experience. Segments 
we = Sa and 1b were not equated and the jog was not mapped... The map began : ) 
ee and ended at the same point. Details included pha beanap were the of- + 
_ fice (0), doors #d), and stairs (s). Also mapped "was the extension of 
7 =. - segment 3 corridor in which the participant wandered during the. 
walk. . ’ : a a 
* WALK:. "The participant.stated that the ‘noise in the passageway confused’ ~ 
'. the image. of the route. Also,-the participant did not perceive the jog °- 
. aS a jog, but as an’ obs tacde which the dog guide avoided. The reason 
given for missing the turn from*segment 3 to segment 4 was that a cross + ° 
(+) intersection was being searched for and not'a T. The route was per- ; 


. 7 cejved as easy. to negotiate. _ | \ — 
| ANALYSIS:. Since the dog guide led this person through the jog: in av” 
relatively Straight line of travel (this was true foreal] dog guide 
Participants), this segment was perceived as a Straight line. ‘Again, 
it is felt that the confusion betweer Tb and Sa segments was due to the 
fact that they seem to be different passageways, depending on ‘the direc- 
vt tion of travel. Se? ae ‘ a a 
Participant 31.(adventitious/cane’ traveler ke 
Z . ‘ 7 : : , i ; «* > . ‘ Ve : 
ry % e . : » 
4 
é 
— . : 
‘ ae - 
* oe ' x ad : ; 
7 MAP: A circular route was-shown, but the map did not begin and end at 
the same- point. No connection was made between segments 1 and 5.: 
(. Segments 1 and 2 were distorted-+ the directions were incorrect., The 
~« -Jog was included and a section of hallway was added between Segments 3 
-and'4. Details:shown were the stairs (s),° door between Link and SJocum 
(d), and the machine room or ‘passageway: (mr) ¥ Individual had previous 
Mapping experience. ‘ bp i 
t i, 7 ° . . z - . 
WALK: This person perceived *the route as being easy to negotiate. ‘ 
During segment Ib thé participant encountered a large number of ob- 
_~Stacles and needed help-to find the Slocum-Link ‘passageway. n segment 
a 2a this’ person had difficulties in the large area at the topiaf the . 


ramp. Help was algo needed in Segment 3. No major diffjcul ties were. 
encountered in segments 4 and 5, although: this person wande 
in the 5b foyer. © = 


. e < ‘ : . z ‘ 
“a ae - = ca . : ' a a 
s : ‘ . 
: * = 


. Ce. ‘ANALYSTS: ” There is a correlation between "areas distorteo on the map. 
mt ay -“.Tsegments 2 and 3, particularly) and areas where majér problems were 


encouhtered during the walk. This, participant did. attempt to begin and — 
end at the same place,,as evidenced by’ “the extra: hallway, between. seg-. 
y | ‘ments 3 and-4-- an attempt to: make" the route circular.’ 4 


oN ae 


/ ne Participant 30 (advent tious/tane traveler). - 1 Ns 


‘MAP: A circular route was mapped, but no détails concerning intersec- 
© ss ~ tions, landmarks, etc. were included. This individual had: pass Ue 
- viousky., but was extremely. ay trated by this experience. | 
WALK : ‘This participant had many problems during the walk sipsicutnely, 
with, obstacles in’ la and 5b, and-the large irregularly shaped areas in 
2a and. at ‘t end of 4. This parson was extremely cgnfused and frus- — 
trated during the walk, and thought. it‘was difficult to negotiate. 


\ ; the large number of Problems encountered helped ater) 6 avery poor .* 
. image of the route. In fact,.-the only thing. retained bout Be ,route ; 
-' . was that it began and ended at the same P int. e 
1 ze z : ns “5 . ee 
\ . Participant 17 wane eiouieal traveler oo le he - : 


y 
* " “ 


<) | ° Sao. |. ’ 
ERIC _» ee, HE 


i: 3 “oy : 


a 


- 


ANALYSIS: - The eonifusden ane? frustration experienced’ during the walk saa (| 


MAP: The map began and ended in “the same area. Segments: 1, 4 and 5 were | 
mapped eonecely and many of the Jandmar ks along the route were detailed: 
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office (0); doors (d) 


an 


¢ 


Strip or expansidn joint (ms) used to cue the end 
large area at’ the beginning of segment 2a Was per 


* equated, This person had little previous mapping 


‘- "4 WALK: This individual Had little previous travel 


ew 


» Stairway (s), ‘coke machine (cm) ,. and, the metal » " 


of segment 3. , The 
ceived;as an archway 


experience.. : 


ing experience outs 


ss 


7. 


5 


. Side of the hame ‘and’ immediate neighborhood, and was. very nervous during’ ° . 
f°. the walk.” The participant sett that there ‘was an. attempt to *concen- . 
n 


trate entirely on the divectio 


\ 


route. “A large number of obstacl 
‘S,’ and aid wa, needed to find the 
“pet forgot the. directions at the 


q Of p 
_Also,.the d 
The, partici 


» ANALYSIS¥ ‘The host difficuTty encounter 
segment 3, and thiSswas -the-area that was 
However, ‘constdering the problems encounte 


needed to succes 


sfully complete the 


es were encountered in segmegts 1. and 
. Slocum-Link passageway. 
end of lb and had diffic ties: with 
athe kare area ‘at the beginning of.2a. The jog posed a large number 
oblems ard the metal strip cuing the end of segment 3.was missed. 


he partici- -. 


LY 


rection leading the traveler: from 5a to ‘5b were forgotten. 
any felt that this was a i eal route to-negotiate. 
4 D ‘ : 


most. distorted on the map... 
red dur 


ing the walk, thi 


d during the walk occurred‘in 


participant mapped the course rather well, itis felt that by c cen- 
trating so Has on. the directions, a strong enough image of the — 


‘route was ‘for 


and points detailed on the map (e.g. the doorways 


Participant 4 (congeni 


1/cane traveler 


‘ 


se 
ba e 


points where extra hel 


d to overcome difficulties: encountered during the walk.. ¢ 
Also, there ‘was a correlation between 


P was givdh’ 


and the met&l strip). 


“« A 


im) .- * ie 8 On. r * #4 
7 oe "MAP: Segments 1 and 5 Were mapped coryectly: However, only part of 
‘yt segment 2°was shown, and 3 and 4 were left Out completely. The.map did 
ff not begin or end in the..same area. “Details shown were the office (0), .° 
os - the ddor: between‘Slocum and Link (d); the coke machine (cm)., and the 
_ ramp (rhe Participant Was ‘very impatient during the pos t-wa 1k debriefing. 
WALK The participant perceived the route as easy to negotiate. In- | 
. dual encountered a large number of obstacles in segments Ta and.5 
Ct IR 
pews ; C: 0 . 


° a * 


raveled in the oppot ‘°" * 7. 


ee ae 
Segment 2 was mapped correctly, but the participant. felt that after’ 0 oe 

". reaching the destination’ in Link, segment 2 was t 
' site direction (thus, becoming.‘segment 3). Segments 1 and 5 were not 


4 
~ 


a 


. e 
age i é a 


> aad needed help din Finding the Sect Cikenaeseseiey): Participant-also - 
nad much difficulty .in the 2a large area,. forgot, which direction to,turn ~ 

ANG gat, -the bottom of the ramp-and went into the machine shop in seoment 2b. 

> © _ Individual had Tittle previous experience mapping. 


\ 4% ~ 
a ANALYSIS: The major factor behind the poor map nireduiced by this partici- 
" ¥ 4 pant was Ampatience, i.e. the participant wanted to finish the exercise . 


as quickly as possible. However, the participant did encounter a large ¢ 
_ lumber of problems during segment 2 and the confusion and disorientation 
’ Snused au his segment may have: clouded the image of the route. “ 


Partici ant 25 con enital/cane traveler) = - 


“ " MAP* “This individual fiad no previous mapping suberisnce and had trenen- ; 
8 dous difficulty. Segments 1 and 2 were relatively correct. A number 
of landmarks were included on the ‘map-- office (o), fourth doorway to 
eel passageway (d), shal rs (s)’, and the foyer (f). 


~ WALK: Participant perceived route .as easy to negotiate. Many: prob lems 
°° Were-ehcountered ina and, help in Finding. the passageway was necessary. 
‘Individual became extremely confused in the Jog. . : 
a: $e : . . . 
ANALYSIS: - The particigant was doing wel] of the-mapping exercise until 
segment 3 was’ reached. Fol}kowing that point, the map became distorted. 
) This correlated with difficulties encountered during the walk. Also, it 
- \ , was apparent to the observer that this individual lacked many of the 
a ee a necessary in mapping but which could be seve loped through proper 
tra ning. : 
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